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CHAPTER I 
INTRODUCTION 
Since the close of World War II, there has been a cont inuing 
growth in the use .of aircraft by business. Fortune magazine says:* 
"Business flying, not including such operations 
as crop dusting and aerial surveying, now 
accounts for more plane-hours and more plane 
miles (though not more passenger miles) than 
are logged by all U. S. domestic airlines." 
This growth is attributable to the decentr alization of plants and the 
broadening of markets. According to one source:i~ 
11Prior to 1940, appr oximately 5o percent of all 
plants were located i n cities having a popula-
tion of more than 100,000. Since then, this 
figure has dropped to about one-third. About 
30 percent of all new plants were established 
in towns of less than 10,000 population. 11 
Combined with this decentralizati on has been the desire of companies t o 
use the time of executives and other key and sales personnel more effi-
ciently. It was realized that small airplanes could utilize the 6,839~~ 
public and commercial airports, seaplane bases, and heliports with con-
siderable t ime savings compared with us i ng regular airline travel, which 
serves only about 10% of the total number of airports. The fact that 
numerous airports are available to business aircraft, particularly to the 
smaller aircraft, means that a trip to a small city or town not served by 
commercial airline could be easily made by air directly, with the advan-
tages that time would not be wasted at airline baggage and ticket coun-
ters, less time would be wasted using slow ground transportation from the 
* 30 p. 118 
-1-'* 32 P• 668 
.;HH} 38 P• 4 
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metropolitan airport to the final destination, and schedules would be 
more flexible . 
As of 1951, the use of the business airplane for the transpor-
tation of executives and other key personnel such as engineers, purchas-
ing agents, production men, etc. represented the largest segment of busi-
ness flying. Airplane travel by salesmen as a means of covering more 
~~ 
territory in less time was the second highest in activity. In addition 
to the transportation of personnel, airplanes are used for the transpor-
tation of material. Rapid transportation of critical~ needed spare parts 
to return a plant to production can save a company many thousands of dol-
lars in down--l:,:iJne. The delivery of critical parts to customers can earn 
goodwill and a reputation of dependability for a company. Aramco Oil 
CompaDlf uses a fleet of airplanes to transport personnel, their families 
and foreign dignitaries and cargo, among other things, to their far-flung 
oil empire in the mid-east. ~* When a company does own an airplane, maey 
other uses are found for it. These include emergency use to transport 
sick or injured personnel to hospitals in distant cities, aerial photo-
graphy, surveying, patrolling, and scouting. However, in some cases 
uses are found for the airplane as an excuse for f~ing. As one source 
~* reports: 
"Executives admit that the plane bought for 
fancy often finds its way into more and more 
business uses because of the sheer joy of 
flying." 
* 36 P• 60 
-~ 33 P• 34 
~-¥.* 36 p. 60 
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Here, as in other areas of human endeavor, rationalization pl~s an im-
portant part in justification. The uses of airplanes in business will be 
described in more detail in Chapter II below. 
Source material used in this thesis is listed in the biblio-
graphy. The available literature is limited to booklets, pamphlets, and 
periodicals. Most of the articles in the periodicals describe the uses 
made of airplanes by various companies and provide only general informa-
tion on average operating costs and on the economies of operating an air-
plane compared with airline travel. In most cases, the economies des-
cribed derive from the saving of executive time but the descriptions are 
qualitative opinion rather than quantitive fact . Some of the available 
articles are listed in the bibliography but there are many others. Other 
sources used include personal interviffivs; price, operating cost, and 
performance data published by aircraft manufacturers; the "Official Air-
line Guide";* and several Government publications. 
For the businessman considering the purchase of an airplane, 
the booklets "Managing Company Airplanes 11 *i:- and "Economics of Personal 
. ~"** Airplane Operation" are highly reconnnended. These two booklets are 
the only sources found which would be of help to a company with no pre-
vious experience with aircraft in estimating the cost of operating an air-
plane based on their particular requirements. In addition, there are 
companies, notably Flight Safety, Inc., which provide an extensive ser-
vice to prospective and actual users of business aircraft. As part of 
* 
3 
_ ... ~..>(, 
"" 
1 
... X-~~~ 2 
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* this service, Flight Safety will: 
a. analyze the company's needs 
b. determine the specifications for the airplane 
c. recommend type of aircraft 
d. assist in its acquisition 
e. prepare detailed specifications for its 
modification, if necessary 
f. select the conversion center 
g. maintain an engineer to inspect the work in progress 
h. test fly the finished aircraft 
i . organize a complete maintenance engineering program 
j. recommend or select pilots and support personnel 
k. organize an entire aviation division 
1. provide refresher training courses for pilots 
m. provide continuous maintenance engineering consulting 
service 
?* Another company, AiResearch, · offers a similar service. These services 
are more beneficial to the particular company that has decided to purchase 
a company airplane than to one who must decide whether the idea is worth 
considering in some detail • . Also, the organizations which provide this 
service naturally ask a fee for their trouble. 
Since most companies vrhich operate airplanes feel that their 
cost is justified, according to a survey by Sales Management magazine, iPk* 
then those companies which do not use personal planes may well ask them-
selves· whether or not they should. The purpose of this thesis is to pre-
sent information s.o that those company managements contemplating the pur-
chase of an airplane might gain an insight into the factors of airplane 
operation. This thesis is not intended to apply to individual canpanies 
but, rather, it is intended to be general enough for most companies. By 
being general in nature, it cannot be of direct help in making a decision 
* 18 p. 87 
~ 21 p. 40 
~ 36 p. 60 
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to buy or not to buy an airplane. It can, however, provide information 
on the capabilities of business airplanes, how much they cost to operat e, 
and how to determine whether they are less costly than airline transpor-
tation. Furthermore, this thesis is limited to consideration of aircraft 
commonly available and widely used. This limitation excludes, therefore, 
the larger aircraft such as the DC-3, DC-4, Convair Metropolitan, con-
verted war surplus bombers, and other such large aircraft. It is the 
author's opinion that these aircraft are so expensive to operate that 
they are not purchased with the primary purpose of saving money. Gener-
ally, these airplanes are used only by the presidents and board members 
of large corporations where the 11 justification for owning a company plane 
is rather that it saves valuable time, reduces wear and tear on execu-
* tives and other personnel, and helps get new business." 
The general approach taken in this thesis is to bridge the gap 
between available literature and the consulting services available fram 
several organizations. An attempt is made to provide the reader with 
quantitative principles which he can use to determine, at least in a pre-
liminary fashion, whether a business airplane would be profitable for him . 
The body of the thesis is divided into three main chapters, numbered II, 
III, and IV. Chapter II reviews statistical data which shows the in-
creasing use of company airplanes, points out the most common uses of 
aircraft, and illustrates these uses with examples by various businesses 
in order to provide background information and familiarity with actual 
practice. Chapter III deals with the costs of pperating airplanes, 
* 30 P• ll8 
whether the.y are chartered, rented, leased, ar owned outright. Operating 
cost curves of the most popular models are given which show the cost of 
mvning, renting, and chartering the airplane . Chapter IV presents an 
analysis of total trip cost and compares total trip cost of selected sam-
ple trips of different types for the company operated airplane and for 
airline travel. Factors which affect the total cost of a trip, such as 
the origin and destination points, aircraft performance, number of hours 
of usage ·Of a company-owned airplane, valuation placed on personnel time 
saved, passenger-load factors, terminal time required for tickets and 
baggage, the time and cost required for ground transportation, and the 
effects of weather are included in the cost analysis . Conclusions as t o 
when a company airplane is justified and the best way (in the author's 
opinion) for a company to obtain experience in operating an airplane are 
indicated in Chapter V. 
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CHAPTER II 
USES OF BUSINESS AIRCRAFT 
A. The Growth of Business Flying Since World War II 
When World War II ended, maey people, and particularly 
those in the industry, expected a golden era for aviation. There were 
visions of everyone ovming at least one airplane :for personal use in much 
the same way that people own automobiles. The production Of small air-
craft showed a rapid increase at the close of the war with much of the 
production devoted to the manufacture of small training planes. This 
spurt of activity gave rise to much optimism, but few realized until too 
late that the major cause of the rapid rise was the veteran's flight 
training program. Before long the bocm began to decline, however, with 
the decreasing eligibility for government financed flight training, and 
those in the personal aircraf't business became more realistic . The ex-
pected golden era failed to materialize, and personal aircraft production 
decreased rapidly in 1947-1948. Another and similar rise in activity 
came with the government-:fj_nanced training programs :for Korean war vet-
erans, but this was more accurately recognized as a temporary stimulant 
only and did not lead to the large increase in aircraft production that 
followed War War II. 
limnediately after World Vfar II, however, there was a small but 
steady increase in the use of airplanes for business purposes, not notice-
able at first in the general boam of training activity. Maey businessmen, 
who had been military pilots during the war, or who had become accustomed 
to relying on air transportation because of the war's requirements for 
rapid transportation when most other forms of transportation were heavily 
overburdened, turned again to air travel in the operation of their busi-
nesses . 
To illustrate the increasing activity in business flying, Table 
I shows the growth in the general aviation category (not including commer-
cial airlines) by types of aircraft in terms of hours flown. It can be 
seen from this table that although total general aviation flying has in-
creased, business flying has increased faster than other types and, as of 
1955, is estimated to account for 45% of all flying in general aviation. 
Table I I is similar to Table I but is in terms of miles flown instead of 
hours flown. It is interesting to compare the growth of business flying 
with the growth of domestic, commercial airline flying. Figure 1 is a 
curve showing both types of flying since 1931. Its significance lies in 
the fact that the total number of miles flown by business airplanes is 
increasing at a faster rate than miles flown by airlines. This fact is 
indicative of the popularity of business flying since World War II. The 
curve may be misleading if it gives .the impression that more travel is 
accomplished by business planes . Total passenger-miles flown by the air-
lines i s far greater than by business airlines because the former carry 
many times the number of passengers per flight. 
Table III shows the number of aircraft by size and horsepower 
rating of aircraft used in business compared with total aircraft used in 
general aviation for 1954. Table IV shows hours flown by business and 
other aircraft by size and horsep~rer rating . Note that the percentage 
of aircraft used and hours flown for business generally increases as the 
size and horsepower increases . These data a:re indicative of a trend in 
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TABLE I 
HOURS FLOliV'N IN GENERAL AVIATION BY TYPES 
(THOUSANDS OF HOURS) 
Total Business Commercial Instructional Pleasure other 
Year Hours, (a) ibl (c 
Hours % Hours % Hours % Hours % Hours % 
1931 1083 1.52: lh 281 26 307 28 343 32 - -
32 877 130 lS 2lS 2.5 223 2.5 309 3.5 -
-
33 79.5 129 16 200 2.5 198 2.5 268 34 - -
34 846 121 lh 207 24 217 26 301 36 - -
3.5 9.54 132 lh 229 24 292 31 301 31 - -
36 10.59 122 12 24.5 23 380 36 312 29 
- -
37 1173 1.56 13 227 19 432 37 3.58 31 - -
38 ll!.78 188 13 254 17 .577 39 4.59 31 - -
39 1922 246 13 332 17 7SS 39 .589 31 - -
40 3200 3Jl~ 10 387 12 1.529 48 970 30 - -
41 4460 2.50 6 Sll 11 2816 63 883 20 
- -
42 3786 270 7 473 12 2680 71 363 10 - -
Lib 9788 1068 11 943 10 .5996 61 1686 17 9.5 1 
47 16334 1966 12 1279 8 103.53 63 2616 16 120 1 
48 15130 2.576 17 1066 7 8701 sa 2606 17 181 1 
49 11031 2615 24 1446 13 4187 38 2732 2.5 48 (d) (e)So 96.50 27.50 28 1.500 16 3000 31 2300 24 100 1 
Sl 8451 29.50 35 1.584 19 1902 23 1880 22 13.5 1 
.52 8186 3124 38 1727 21 1.503 18 1629 20 203 3 
.53 8.527 3626 42 (f)l649 19 ~9)1248 15 1846 22 158 2 
(h)~~ 8963 387.5 43 1829 20 1292 lS 1920 22 41 (d) 9.500 4300 4.5 19.50 21 127.5 13 197.5 21 
- -
(a) Includes flying for corporate or executive purposes as well as flying 
by individuals, including farmers and ranchers, or personal business. 
(b) Includes contract, charter, industrial and commercial agricultural 
flying . 
(c ) Testing, ferrying, experimental, Civil Air Patrol, etc. 
(d) Less than 1/2: of 1% 
(e) Data statistical~ computed from trend since no f ormal survey was 
conducted for this year . 
(f) Military contract flying has been excluded 
(g) Excludes military flight instruction by civilian contractors 
(h) Preliminary 
Source: 38 p. 38 
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TABLE II 
ESTJMATED MILES FLOWN IN GENERAL AVIATION BY TYPES 
(THOUSAND OF MILES) 
1931-55 
Business Commercial Instructional 
Year Total ' (a) (b) 
Miles Miles '. % ', Miles % Miles 
1931 94,343 13,391 14 26,489 28 25,323 
32 78,179 12,343 16 21,661 28 17,830 
33 71,223 12,420 18 20,195 28 15,856 
34 75,602 11,697 15 20,980 28 17,360 
35 84,756 12,655 15 23,150 27 23,405 
36 93,320 11,789 13 24,608 26 30,375 
37 103,196 15,602 15 22,613 22 34,558 
38 129,359 18,818 15 25,410 19 46,121 
39 177,868 25,388 14 34,289 20 66,406 
40 264,000 25,910 10 31,961 12 126,264 
41 346,303 27,439 8 51,082 15 197,128 
42 293,593 29,667 10 47 ,290 16 187,596 
lib 874,740 121,530 11~ 107,935 12 478,825 
47 1,502,420 228,125 15 150,260 10 848,670 
48 1,469,540 298,945 20 142,640 10 754,740 
49 1,128,992 309,062 27 166,138 15 378,660 
50 (e) 1,061,500 339,700 32 180,500 17 286,600 
51 975,480 379,845 39 190,480 20 190,195 
52 972,055 419,705 43 217,865 22 144,03.5 
53 1,045,346 499,166 48 (f)209,937 20 (g)l20,700 
51~ 1,119,295 5.52,610 49 226,2h0 20 124,290 
55 (h) 1,216,000 627,800 52 245,700 20 120,650 
-'--
Notes same as Table I 
Source: 38 p. 39 
\ % 
27 
23 
22 
23 
28 
33 
33 
36 
37 
48 
57 
64 
55 
57 
52 
34 
27 
19 
15 
11 
11 
10 
Plea:sure other 
(c' 
Miles % Miles 
29,140 31 
-
26,345 33 -
22,752 32 
-
25,565 34 -
25,546 30 -
26,548 28 
-
30,4Z3 30 -
38,990 30 -
51,785 29 -
79,865 30 
-
70,654 20 -
29,040 10 
-
156,555 18 9,795 
262,060 17 13,305 
255,150 17 18,065 
269,892 24 5,024 
244,100 23 10,600 
200,265 21 14,695 
165,795 17 24,655 
196,174 19 19,369 
209,980 19 6,175 
221,850 18 
-
% 
-
-
-
-
-
-
-
-
-
-
-
-1 
1 
1 
(d) 
1 
1 
3 
2 
1 
-
~ 
.J 
I 
I 
l 
I 
I 
_j 
TABIE III 
DISTRIBUTION OF GENERAL AIRCRAFT BY TYPE 
* AND BY PRThiA.RY USE CLASSIFICATION 
1954 
~11 Aircraft Flown Business Transportation 
T-.fPe of Aircraft not for h___ir.a 
Number Percent Number Percent 
Single Engine, total 58 , 240 100 16,480 28 
1 and 2 place, total 35,520 100 5,030 14 
65 hp. or less 16,12.0 100 1,680 11 
66 to 100 hp. 12,820 100 2,400 19 
Over 100 hp . 6,580 100 950 14 
3 or more places, totaJ 22 , 720 100 11,450 50 
144 hp. or less 6, 520 100 2,370 37 
145 to 200 hp . 8,210 100 3,750 46 
Over 200 hp. 7,990 100 5,330 67 
Multi Engine,, total 2,750 100 2,080 76 
600 hp. or less 960 100 580 61 
601 to 2000 hp . 1,010 100 910 90 
Over 2000 hp . 780 100 590 76 
Helicopters, land and 
140 sea 100 10 7 
Gliders, etc. 160 
- - -
Total, all types 61, 290 18,570 
* Excerpted from 3 8 p. 49 
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TABLE IV 
HOURS FLOWN BY GENERAL AVIATION AIRCRAFT ENGAGED PRIMARILY 
I N BUSINESS TRANSPORT AT ION, BY TYPE OF A ffiCRA.._Ti'T 
19.54 
I 
Hours Flown ( 000) !Average Hrs. Flown per Aircraft 
Number of Total In Business In other thar In Business In All ' 
Type of Aircraft Aircraft all Trans- Business Tram 1- Trans- · Ua!!! ·~e 
Flown Usage portation portation portation 
Single Engine, total 16,480 2,946 2,606 340 1.58 179 
1 and 2 place, total .5,030 .561 481 79 96 ll2 
6.5 hp . or less 1,680 167 140 27 83 99 
66 to 100 hp. 2,400 277 237 39 99 115 
Over 100 hp. 9.50 117 104 13 109 123 
3 or mare places, total 11,4.50 2,38.5 2' 12.5 261 186 208 
lid+ hp . or less 2,370 438 372 67 157 18.5 
14.5 to 200 hp. 3,7.50 680 .592 88 1.58 181 
Over 200 hp. 5,330 1,267 1,161 106 218 238 
Multi Engine, total 2,080 770 75.5 15 363 370 
600 hp. or less .580 141 136 .5 234 243 
601 hp. to 2000 hp. 910 3.50 342 7 276 38.5 
Over 2000 hp . .590 279 277 3 469 473 
Helicopters, land and sea 10 3 3 (a) 300 300 
Total, all t,ypes 18,570 3,719 3,364 3.55 181 200 
, a) Less than .500 hours Source: 38 p. 48 
: 
1\) 
0 
business flying toward the use of multi-engine equipment to provide re-
liability, safety, and more independence of weather . 
Table V shows the number of aircraft, hours flown, and average 
hours per aircraft for the year 1954 by type of owner . This table shows 
that although there are more individually-mmed airplanes, those owned by 
business concerns, in particular by corporations, fly more than those own-
ed by individuals. 
B. Uses of Business Aircraft 
1 . Transportation 
Business aircraft are most widely used for the 
transportation of personnel and material. With the location of new plants 
outside of metropolitan areas, sometimes in small towns, and with the dis-
persian of branch plants, sales offices, maintenance shops, and customers 
located over large areas, the need for quick and efficient transportation 
is obvious. 
One of the most publicized us es of airplanes is for executive 
transportation. In many companies one or more aircraft are available for 
the exclusive use af the officers and members of the board of directors . 
In the larger companies, the aircraft most likely will be a multi-engine 
airliner or bomber converted to serve as a flying office with air-to-ground 
communications, desks, galley, plush interior, and other features which 
make executive travel comfortable and efficient. When the executive wishes 
to inspect a plant at another location or hold a conference at a branch 
plant with its operating staff, he merely orders the flight when he wants 
to depart . The company which is a single plant operation finds less need 
for an airplane for executive transportation and, usually, is in a poorer 
21 
TABLE ·V 
NUMBER OF AIRCRAFT AND HOURS FLOWN BY GENERAL AVIATION AIRCRAFT 
ENGAGED PRIMARILY IN BUSINESS TRANSPORTATION 
BY OWNER OR OPERATOR CLASSIFICATION # 
1954 
Hours Flown ( 000) 
Aircraft Total In Business In other than 
Owner or Operator Flown all Transportation Business Trans-
Classification Number % Usage Number % portation 
Business Concern, total 9, 750 53 2,466 2,278 68 188 
Corporation 6,760 37 1,864 1,755 52 109 
other 2,990 16 602 523 16 79 
Individual 8,610 46 1,196 1,032 31 164 
Government 
(Federal, State, local) 
1 
210 1 57 54 1 3 
Total 18,570 100 3, 719 3,364 100 355 
-
# Excluding all aircraft operated by scheduled airlines 
Source: 38 p. 50 
Average Hours 
ner Ai-rel". Lft 
In Business In all 
Trans . Usage 
234 253 
260 276 
175 201 
120 139 
257 271 
181 200 
1\) 
1\) 
position to afford one. 
Again, in the case of a company with several plants, airplanes 
are used to transport lower echelon personnel to and from the various 
plants . Engineers are often required to visit other plants to help solve 
production problems, to confer with production men, or to work with engin-
eers of another division or plant in the case of a joint undertaking be-
tween two separated divisions of the same company. Purchasing department 
personnel are sometimes required to visit branch plants, especially where 
purchasing is a centralized function. Also, engineers and purchasing per-
sonnel are very often required to visit a vendor's plant to appraise facil-
ities, discuss engineering problems, contract terms, etc. When a company 
has a central production and plant engineering organization with several 
branch manufacturing plants, rapid transportation of engineers and techni-
cians is necessary in the event of a production stoppage at a branch plant. 
Another major use of business aircraft is in sales. Aircraft 
are used by sales executives and salesmen to cover large territories in a 
minimum time . In maey cases, salesmen traveling alone or in pairs use a 
small airplane instead of an automobile. The type of sales territory which 
the airplane serves best is one having customers at wide~ separated points, 
either because of the type of business, product, or population density of 
the area. Other uses for the airplane in sales work are for the transpor-
tation of service personnel to customers' plants on a rush basis, delivery 
of production samples when such delivery is urgent, and the transportation 
of customers to the seller's plant for inspection tours, conferences, dis-
play of products, etc. 
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In addition to the transportat ion of personnel, the all'planes 
are used for the delivery of material t o branch plants and to the plants 
of customers. In those cases where material is urgently required to avoid 
costly production down-time, a company airplane can deliver material f aster 
than it can be delivered by air express . The amount of money saved by 
minimizing down-time often pays for the cost of the airplane . One cam-
pany•s* experience with using an airplane for delivering critically needed 
parts found that as much as ten days' time, equivalent to a considerable 
sum of money, could be saved. ** As another example, 
11many a time a Continental (Can Co . ) engineer has 
arrived at a distant canning factol"'IJ faced with a 
problem of saving thousands of dollars of perish-
able foods--a· dozen hours before regular trans-
portation would get him there •11 
Although the uses of airplanes given above have been separated 
for discussion purposes, in actual practice an airplane is used for all or 
any combination of the uses given. There are many other uses made of air-
planes whi ch are not discussed above, but those given seem to be the most 
important . If a company owns an airplane many uses are usually found for 
it . However, it may well be asked whether it is economical in all cases 
to use an airplane just because it is available. 
2. Special Purpose Uses 
For some uses, the airplane is either mandatory or obvi-
ously much cheaper than other methods . Among the more obvious special 
uses are aerial photography and/ or survey. Airplanes are used in pros-
pecting to great advantage because of the ability to make a general survey 
* 3:1 p . 127 
*'"' 23 p. 25 
of large areas in a minimum amount oi' time.* An airplane is used for 
** aerial photography and observation for planning new roads in Colorado. 
There has been an instance where an airplane was used to find fill for a 
dam site in the wilderness, where any other method v1ould have required 
quite primitive ground transportation.~~ In the electrical-power field, 
airplanes are proving very useful in patrolling transmission lines. One 
*!Hl* 
such user reports: 
11 costs and mileage for the different types of 
patrols that were conducted--in 1952 are as 
follows: airplane patrol covered 18,627 miles 
at a cost of 46¢ per mile; jeep patrolling for 
15,248 miles cost $1. 28 per mile; and foot 
patrolling for 5,332 miles cost $1. 93 per mile. 
All costs including expense accounts are covered 
in these figures . " 
In the petroleum industry, an airplane is used to transport cores from 
wells being drilled to laboratories for analysis with lower rig down-time 
and the benefits of a fully equipped laboratory .~~ Another oil company 
uses its own airplane to transport high pressure, well-fluid samples from 
the mid-east to the United States since the regulations applying to cam-
**"*:P.t-mercial airlines and air freight carriers prohibit this type of cargo . 
Proposed uses of airplanes for railroads~HPk* include the following: 
1 . Delivery of Messages or Parcels 
2. Delivery of Repair Parts 
3. Last Minute Payroll Matters 
4. Flood or Fire Control 
5. Routine Patrols of Lines in Difficult Country 
* 26 P• 84 
** 
28 .p . 75 
~-:!- 27 P• 47 
**** 
25 p . 112 
iHHP~-i*- 37 P• 82 
~*~~-lt-i} 34 p . 82 
"**'iH~~H{~· 35 p. 74 
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3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
•. . .- to 
13. 
14. 
15. 
Can cover more territory 
Can visit branches and salesmen more often 
Can make trips to towns lacking commercial air service 
Convenience of going when ready 
Prestige, gives reputation of wide-awake compa~ 
Can see more important customers more often 
Can bring important customers to the plant more often 
Ideal for cover~ ng a series of nation-wide district 
meetings 
More calls per ~ possible 
By flying late afternoons can get good hotel rest 
before making morning calls 
With available seats filled, the cost is less than 
a~ other form of transportation available 
Less time in travel makes more office time available 
Makes possible speedy delivery of rush orders (such 
as spare parts, important machines) 
DISADVANTAGES 
1. Inadequate and slow ground transportation 
2 • . Weather delays 
3. Lack of good airport landing and storage facilities 
4. Cost-if plane used infrequently 
5. Poor airport restaurants 
The advantages given above can be condensed to the fot~ major ones: 
Time Saved 
Flexibility (or Convenience) 
Prestige 
· Cost 
and the disadvantages to two: · 
Weather Delays 
Cost 
The advantages and disadvantages given in the first list above 
and not given in the condensed list either derive from major ones given 
or else do not apply to a comparison of various methods of air travel be-
cause the advantages and disadvantages are common to all methods. It 
should be noted that cost is given as both an advantage and as a disad-
vantage for the simple reason that the cost, compared with airline travel, 
depends on many factors . Each of the four advantages and t\vo disadvan-.. . 
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tages listed are discussed in more detail below. In Chapter IV of this 
thesis, the advantages and disadvantages will be related more closely to 
one item--namely, cost, in an attempt to reduce all intangibles to a 
common denominator. 
The follm1ing is a discussion of the advantages and disadvan-
tages listed: 
ADVAtiTAGES 
1. Time Saved 
The obvious value of tine saved is money saved. The 
time saved by a company plane arises from the fact that, although usually 
it does not fly as fast as a commercial airliner, it makes a trip between 
two points in a shorter total trip time. The time saved can be an advan-
tage to a company when an executive or emplqyee is traveling on company 
time when he might otherwise be working, or to the executive or employee 
by allowing him more time at home by virtue of his returning from a busi-
ness trip in less time. One vice president, whose company leases a plane, 
says that the plane 
11 enables executives to spend 2:5-50% more nights 
at home and still accomplish necessary contacts 
in business . 11 ~ 
Another company, Louisiana Power & Light Company, reports that a 
p . 60 
p. 32 
"trip which formerly took seven or eight hours 
can be made in an hour and ten minutes. Per-
sonnel arrive fresh and relaxed at their 
destination and are able to be back in their 
offices before 5 pm." i..'-~ 
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It should be noted that not all companies can save time on all trips. 
The same company goes on to say: 
ttThe company feels it cannot compete with 
modern airliners traveling at speeds of 
300 mph on journeys of 1000 miles or more . " 
In general, the company airplane saves time most often on short 
trips and trips that cannot be made by commercial airline . In some in-
stances, the company airplane is used to make the trip from the plant t o 
the nearest or most convenient terminal served by commercial airline. 
This procedure, when it can be used, results in the minimum overall trip 
time. Another way the company airplane saves time is by the elimination 
of time spent in trip planning, waiting at ticket counters, baggage coun-
ters, at terminals for connections, at change points, and for ground 
transportation. 
In addition to saving travel time, other time savings are real-
ized because travel is more efficient . If a long trip to many points can 
be made in fewer days, it follows that less time is wasted in stop-overs 
at hotels. As mentioned above 3 this saving results in allowing the trav-
elers to spend more nights at home and also results in a saving of inci-
dental travel costs . 
"A New England electronics firm, for example, is 
convinced that the law turnover among its engin-
eers, many of whom do a lot of trayeling, is 
partly due to the fact that regular use of 
company planes enables them to spend more time 
at home than they would otherwise enjoy . "* 
The company airplane can be used efficiently to save more than 
travel time, in some cases . Many so- called executive airplanes are fit-
ted with desks, conference tables, air-to-ground communications, etc., 
* 
30 p. 118 
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to serve as flying offices. If the traveling businessman can use these 
office facilities while traveling, a large time saving can be realized 
compared with airline travel. 
2. Flexibility 
By virtue of the fact that the company plane does not 
usually operate on a schedule, it offers the advantage of flexibility. 
The problem of a traveler on a scheduled airline, especial~ in heavy 
passenger traffic when reservations are difficult to obtain, is that he 
must arrange his schedule to suit the airlina. Not· only must he be sure 
to arrive at the airport in time to claim his reservation, he must also 
reconfirm his return trip. If he finishes his business early, he must 
wait for his return flight and if he finishes late, he may miss it. A 
complicated trip involving many stops usually requires conservative itin-
erary planning; that is, deliberately allowing more time than needed at 
each stop to insure sufficient time for business plus a safety factor. 
The result of the safety factor is that at least some of the stop time is 
wasted. On the other hand, however, with a private plane there is no con-
cern about reservations, making the airport in time for a flight, or wast-
ing time while waiting for a flight. The businessman or executive takes 
what time is required at his destination and when finished, returns to 
the airport when ready knOYring that he can leave almost immediately. 
Also, in the event of a change in plans, it is a simple matter 
to change destination without the necessity of rearranging airline reser-
vations. 
The advantage of flexibility results ultimately in time saved, 
but it also results in the ability to cope with emergencies in time and 
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to lessen the burden of detailed itinerary planning. The foll~~ng quota-
* tion illustrates this point: 
"The executive who has to spend a good deal 
of his time planning trip itineraries is 
certainly operating at reduced efficienqy. 
Even if the planning and attendant detail 
are capably handled by an aide, there are 
time loss, possibility of procrastination, 
and other factors to be considered." 
3. Prestige 
The prestige of a company airplane is difficult to eval-
uate in terms of tangible benefits . In the days when the airplane was a 
novelty, it is easy to understand how the a irplane could have advertising 
value and provide a certain amount of prestige . Today, however, the com-
pany airplane is becoming more common and one would expect the prestige 
factor to be of less value . Nevertheless, some companies feel that the 
plane pays for itself by virtue of t his advantage . Typical user responses 
in a survey conducted by Sales Management** magazine were: 
11 (A)# midwestern tool company, owner of a 
_Cessna 140, sales manager who says: 
1 Customers feel we are a "wide-awake" com-
pany keeping abreast with the times .' The 
Lewis Knitting Co . says, '!The present value 
of our plane from an advertising standpoint 
is more than enough to offset in a single 
year the original cost of the plane . 1 11 
In many cases, however, the advertising value of the airplane 
is lost because the managements of some large companies, with widespread 
stock owners, are sensitive about the opinion of stockholders (who might 
think the airplane a luxury and not a necessity) and do not advertise the 
~!' 17 P• 24 
->:->~- 36 P • 60 
# Author's parentheses 
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company name on the airplane. 
The airplane may possibly build prestige among customers and 
bankers when it is used to transport these people to and from visits to 
a company's plant . In these cases, the airplane is a substitute for (or 
in addition to) the well-known "red carpet" and is intended to impress 
visitors . An example of this is provided by the Besser Company, Alpena, 
lfichigan, which uses its airplane 
"as a good-will promotion with many of the 
customers who have never before visited 
that section of the country. They are 
taken on trips north along Lake Huron 
shores to the straits of Mackinac and, on 
occasions, as far as the famous St . Mary 
River to the worlds' busiest waterway, 
the Soo Locks • "* 
4. Cost 
The cost of travel in a company airplane can be either an 
advantage or a disadvantage, depending upon whether the cost is higher or 
lOW"er than for airline travel. The ultimate cost of the company airplane 
depends upon whether or not it is profitable to awn and operate. An ex-
ample of a canpany which found an airplane profitable, in other than a 
transportation aspect, or so it claims, is the Rynel Corporation of Ster-
1 Ill . . .Y.-~ ing, ~no~s. 
"Within .30 days after the purchase of the plane, 
Rynel's business backlog went from $.30,000 to 
$.300,000. Company spokesmen explained this 
spectacular rise in business as a direct result 
of the acquisition of the plane; salesmen were 
able to get to the potential customer and then 
bring the customer back to investigate facili-
ties for wider and closer relationships. In 
the marketing of a highly technical product, 
this expanded communications and transportation 
system proved invaluable." 
~- 29 p . 50 
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than would be the case for an individually-owned airplane. The cost data 
show that the cost per passenger mile is generally higher than the aver-
age of $.05.35 per passenger mile charged by the airlines in 1955.** This 
cost is not directly comparable with the data given in the tables, however, 
* 19 
·)H} .38 
p. 127 
p. 75 
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Two years after the first plane was purchased, the backlog rose to $3 
million, emplqyees tripled, physical assets reached $600,000, and the 
number of airplanes increased to three i n this period. What more proof 
of the value of a company plane could one ask? One suspects from reading 
the account of this success story that there might have been other f actors 
which contributed to this company's growth. 
A detailed analysis of the cost of travel by company plane is 
given in Chapter IV. Tables VI and VII show, however, the average total 
operating costs for various airplanes as reported in several sources. 
Table VI provides information on initial cost, cruising speed, range, and 
passenger capacity, as well as operating cost, to illustrate the charac-
teristics of the airplane for which cos t data are given. Table VII shows 
cost per mile for three popular business airplanes paid by members of an 
organization called the "Sky Roamers".* This is a non-profit organiza-
tion which owns several airplanes available to its members for their per-
sonal or business flying . The benefit of the organization is that the 
.fixed costs of the airplanes are spread over several owners, instead of 
just one, and the airplanes are used more than they would be if owned by 
a single person or company. The dat a of Table VII illustrate the effect 
of usage in hours on cost per mile although the cost figures are l ower 
than vrould be the case for an individually-owned airplane. The cost data 
show that the cost per passenger mile is generally higher than the aver-
age of $ .0535 per passenger mile charged by the airlines in 1955 .~~ This 
cost i s not directly comparable with the data given in the tables, however, 
* 19 
-~!* 38 
P• 127 
p. 75 
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TABLE VI 
PRICES, PERFORMANCE CHARACTERISTICS, AND OPERATING COSTS' 
FOR SEVERAL BUSINESS AIRPLANES 
Cruising Range Pass en- Annual Operating Cost per passenger mile 
(5o% pass. load) Airplane Average Speed , (a) gers (b) Costs (c) 
Price mph Miles carried 300 hrs• 600 hrs. 300 hrs . 600 hrs . 
per yr. per yr. per yr. per yr. 
Piper Tri-Pacer $ 7,895 130 490 4 $ 4,500 $ 6,000 $ .o64 $ .043 
Mooney M- 2o 12,500 165 575 4 5,500 6,900 .062 .039 
Cessna 180 14,000 150 695 4 6,500 8,200 .080 .051 
Beech Bonanza 22,000 180 650 4 9,300 11,700 .096 .060 
Helio Courier 2.5,600 155 485 4 9,800 n,8oo .117 .070 
Piper Apache 36,790 170 605 4 13,900 17,200 .151 .094 
Riley Twin- Navion 37,500 170 780 4 14,200 17,700 . 155 .096 
Cessna 310 60,645 205 870 4 28,500 33,400 . 258 .151 
Grumman Widgeori 70,000 170 660 4 30,900 36,100 .338 .197 
Beech Twin-Bonanza 78,000 200 815 5 33,900 40,200 . 251 .149 
Aero Commander 19,500 200 1060 4- 5 33,400 38,800 .275 .160 
DeHavilland Dove 108,450 185 1240 6 49,500 56,600 .331 .189 
Beech Super- 18 125,000 215 1455 5-1 54,400 63,100 .313 .182 
Lockheed Lodestar 175,000 240 llOO 8-10 . 93,500 119,000 . 321 . 204 
!Douglas DC- 3 240,000 200 1350 14 103,500 127,500 .274 .154 
Convair 340 150,000 285 2500 18-22 240,300 280, 300 .313 .183 
..... 
--
(a) 1fiith 45 minutes fuel reserve 
(b) Excludes pilot (and copilot in case of last five planes on list) for all planes larger 
than Riley Tvdn- Navion _ 
(c) Covers all major operating and fixed costs including crew1s salary for all planes larger 
than Riley Twin-Navion 
Source: 30 p. 118 
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TABLE VII 
TOTAL OPERATING cosrf/ IN CENTS PER MILE AS A FUUCTION 
OF HOURS FLOVVN FOR THREE AffiCRA?l' 
Hours Per Year 
Airplane 25 5o 75 100 125 150 
Piper Apache 22 16 Jl~ 13 12 .5 12 
Cessna 182 13 10 8.8 8.2 7.9 7.7 
Cessna 172 11.8 8.7 7.7 7.2 6. 9 6.9 
# Cost to members of 11 Sky Roamers 11 only and not 
representative operating costs of the res-
pective airplanes 
Sourqe: 19 p. 127 
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200 
11. 5 
7.4 
6.4 
because of such factors as number of passengers, hours flown per year, 
airplane initial cost, size, and performance. These factors are discuss-
ed in more detail in Chapters III and IV. 
D ISADV ANT AGES 
1. Weather Delays 
For the businessman traveling in a small ccrnpany air-
plane, weather is probably the most important consideration in planning a 
trip. Delays due to weather are a function of equipment flown. A lar·ge 
airliner is very seldom grounded by weather compared with a small single 
engine airplane. In general, the latter is not flown in bad weather con-
ditions except, perhaps, in flying through clouds durL~g an ascent or de-
scent. Not only does weather flying require a high degree of pilot skill, 
it also requires an instrument rating .# Furthermore, a single engine air-
plane is 'not considered by some as safe for flying in bad weather or at 
night because of the danger of an engine failure. A well-instrumented 
multi-engine airplane is considered by most pilots as a requirement for 
instrument flying. Therefore, the conclusion can be drawn that the small-
er the airplane flown, the more susceptible it is to being delayed by 
weather . 
It is not uncommon for a small airplane on a cross-countr"J 
flight to be delayed by a matter of a day or two because of weather con-
ditions. It is easy to see that if this happens ve~J often, the business 
airplane loses much of its appeal and most of its advantages. This major 
disadvantage is the reason why twin-engine business airplanes equipped 
# See Chapter III, p. 59 
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with proper instruments and radio navigation equipment are becoming more 
popular (see Table IV). 
2. Cost 
The cost of m~ing and operating a business airplane is 
high under certain conditions . If the airplane is not used sufficiently 
to spread the fixed cost over a sufficient number of hours of flying (or 
miles of travel), the cost will be considerably higher than that for com-
mercial airline travel. Tables VI and VII illustrate the effect of low 
utilization on cost per mile. 
D. Some Examples of How Companies ~ using Their Planes 
1. Raytheon Manufacturing Company* 
This company uses three airplanes for the transpor-
tation of company personnel and material. One of these planes, a convert-
ed Lockheed Ventura (PV-1) is leased. The other ~vo, a Beechcraft model 
E-18S and a Beechcraft Bonanza, are owned. Besides the above, other air-
planes are rented on an hourly basis as the need arises. The planes make 
trips to company plants in Bristol, Tennessee, and Ft. Mugu, California. 
In addition, since much of the company's business is done with government 
agencies, many flights are made with engineers, contract administrators, 
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and executives to various government installations having airfields. Such 
locations include Rome Air Development Center at Griffiss AFB in Rome, N. Y. 
and Wright Air Development Center at Wright-Patterson AFB in Dayton, Ohio. 
The company maintains clearances to land its airplanes at these military 
installations to facilitate travel. Other trips to various cities are 
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made to carry purchasing agents, engineers, and executives to vendor's 
plants to negotiate and discuss subcontracts . 
The ~ytheon . flight operations department is located at Bedford 
Airport, Bedford, Massachusetts in a location easily reached from the 
company's Waltham, Newton, Wayland, and Bedford plants . (The Bedford 
plant is located less than half-a-mile from the flight operations hangar.) 
The company m~s a hangar and conducts flight tests for divisions of the 
company with bailed government aircraft, as well as operates the fleet of 
business planes . An integrated staff of professional pilots, mechanics, 
and administrative personnel perform both functions. However, there is 
some specialization among the pilots. Some are experienced in jet air-
planes and are used primarily for flight test operations . Others, some 
of whom are ex-airline pilots, are used primarily to fly the business air-
planes . 
Cost figures which have been accumulated over a ten-month period 
in 1956 are given in Table VIII for the three airplanes . The cost data 
include pilot salaries, and an assumed figure for hangar rent based on 
hangar rent which would be charged by a fixed-base operator , because the 
single hangar houses both flight-test and business planes . Total hours 
for each airplane for the ten-month period and the total cost per hour 
is given. The cost per mile is obtained by dividing the cost per hour 
by the airplane's cruising speed. 
The company estimates that the break-even passenger loads far 
the three airplanes are as follows: 
Lockheed PV-1 7 
Beech E-18S 4 
Bonanza 2 
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TABLE VIII 
OPERATING COSTS FOR RAYTHEON MFG. CO. AIRPLANES 
FOR A TEN-MONTH PERIOD 
PV-1 Twin Beech E-18S 
Fixed Expense $ 70,390.10 $26,211.40 
Variable ExpenseH 852429.12 30 2031.5~ 
Total Expense 155~819.22 56,242.88 
Total Hours Flown 833.3 830.9 
Rate per Flight Hour $ 186.99 $ 67.74 
Cruising Speed 235 mph 180 mph 
Cost per Mile $ o.ao $ 0.38 
* No depreciation included 
** Gasoline and oil at wholesale prices 
Source:. 42 
Bonanza 
$ 6,732.32 * 
5,603.03 
12,.:335-.-35 
331.9 
$ 37.17 
150 mph 
$ 0.25 
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When carrying fewer passengers than the above, the cost of using the com-
pany plane is higher than the cost for an airline trip . 
2. General Foods Corporation* 
This company has annual sales of $700 million and has 
a total of 63 plants, 54 of which are in the United States, 4 in Canada, 
and the remaining 5 in other countries. A Grumman "Mallard" amphibian, 
which cruises at 155 mph and carries 8 passengers, is the company air-
plane. Radio and navigation equipment carried in it includes the foil ow-
ing: 
VHF (Very High Frequency) Transmitter and Receiver 
Instrument Landing System Receiver and Indicator 
Automatic Direction Finder 
Marker Beacon R~ceiver 
Ship-to shore Telephone 
This airplane costs a total of $160 per hour to oper~te, based on a five-
year depreciation. It is used for the transportation of company executives, 
some of whom live in the suburbs . These men are picked up by the airplane 
at local suburban airports and taken to their destination, thus saving 
time-consuming trips into New York City airports and the train and air-
line connections that would be required otherwise. 
The insurance, which costs $20,000 annually, carried on the 
airplane is as follows: 
Type of Insurance Per Person Total 
Hull $ 150,000 
Non-passenger Bodily Injury $ 100,000 1,ooo,ooo 
Property Damage 1,ooo,ooo 
Passenger Bodily Injury 100,000 Boo,ooo 
Accidental Death (pilot or copilot) 100,000 1,ooo,ooo 
Medical Payments 2,000 20,000 
Weekly Disability (1 year Max.) 250 130,000 
* 1 pp . 34-36 
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3. * Randolph Products Company 
This company, of Carlstadt, New Jersey, which manufact-
ures enamels, laquers, and thinners, uses a Piper Tri-Pacer primarily for 
the transportation of the company president and a salesman in selling t he 
company 's line of airplane finishes . other uses include: 
Emergency Paint Deliver~ 
Transportation of Executives and Technical Personnel 
Good-will Rides for Visitors 
Limited Pleasure Use 
The aircraft is equipped with a two-way radio and blind-flying inst ru-
ments . The purchase price of this plane was $5,000 and operating expen-
ses, not including depreciation and insurance, amount to $2,800 annually 
f or 500 hours of flying per year . Insurance costs amount to about $350 
per year divided equally between hull and liability insurance. 
This airplane offers many advantages to the company; most im-
portant of which are (1) that since most customers are located at air-
ports, they are easy to reach, and (2) the airplane is a traveling sample 
of the company' s paint finishes. 
* 1 PP • 36-38 
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CHAPTER III 
COST ELEMENTS 
This section presents a detailed discussion and estimates of 
the various cost elements associated with owning a company airplane. 
Also, the leasing, renting, and chartering of aircraft are discussed and 
costs given to provide a comparison ~th the cost of ownership. Finally, 
cost curves are presented which show the cost-per-mile for various air-
craft. 
A. Costs 2!_ Ownership 
The total cost of ovmership is divided into fixed 
costs and direct operating costs. Fixed costs are those which are a fix-
ed amount per year and do not vary with the number of hours the airplane 
is flown. Direct operating costs are almost entirely dependent on the 
number of hours the airplane flies or the number of miles it travels, and, 
therefore, are given as either cost per hour or cost per mile. Both of 
these costs are discussed below in terms of what costs might be expected 
and in term~ of what costs are used in developing total operating cost 
estimates for various airplanes. 
1. Fixed Costs 
Included in fixed costs are interest, deprecia-
tion, insurance, storage charges, pilot salaries, administrative costs, 
and taxes, fees, licenses, etc . These coats will vary depending on the 
type and initial cost of aircraft, location and type of hangar, whether 
pilots and administrative _personnel are required, and the amount and 
type of insurance carried. The following paragraphs discuss these costs 
and how they are determined: 
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a. Interest 
When an investment is made in an airplane, the funds so 
invested must be obtained. They must be either borrowed or, in the case 
of a company with excess cash, must be diverted from other profit-making 
investments. The amount of interest charged against the cost of the air-
plane may be the actual interest on a loan made to purchase it, return 
on investment for the company as a whole, or any one of a number of diff-
erent criteria. For the purposes of this thesi§, _ however, interest will 
be included at 5% of investment in the airplane. The interest charge 
will decrease every year as the value of, and hence as the investment in, 
the airplane decreases . 
b . Depreciation 
The advertising literature* published by most business 
aircraft manufacturers states that tax savings reduce the cost of the air-
plane. This is true if a comparison is made between having an airplane 
and not having an airplane . For the purposes of this thesis, however, 
and for the businessman comparing the cost of various modes of air travel, 
it must be remembered that any transportation cost is _deductible and pro-
vides some "tax saving". Therefore, all depreciation, and for that matter 
all other costs, are considered before taxes. 
The fast tax write-off gives a temporar,y advantage to the busi-
nessman using it, but does not reflect the r ealistic life and depreciation 
schedule for an airplane. The advantage is temporary because even though 
tax deductions are greater for the period of depreciation, they are zero 
thereafter . Also, if the airplane is sold, there will be a llbook profit" 
* For example, see reference 8 
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on which a tax must be paid. In this thesis, therefore, depreciation 
will be based on a reasonable life or depreciation period. The life of 
modern all metal airplanes can va:ry widely as a function of how well they 
are cared for, what accidents they are in, etc. Assmning normal care and 
no accidents, the life of an all-metal airplane will be taken as ten 
.Y.· years . Figure 2 shows graphically three common depreciation methods--
decli ning balance, sum-of-digits, and straight line. The sum-of-digits 
method will be used below to compute the depreciation cost for various 
airplanes for two reasons: 
1. a non-linear depreciation schedule rather than a 
straight line schedule is more representative of 
the a.ctual market value depreciation of an 
airplane. 
2. decreasing depreciati on as the airplane gets older 
compensates in part for the fact that maintenance 
costs increase. By using a high first-year depre-
ciation and a low first-year maintenance value, 
the resulting cost figures for first-year costs 
are probably closer to average costs over the 
life of the airplane. 
c. Insurance 
Four Boston insurance offices were contacted to obtain 
premium rates for business airplanes. All of the companies "Vrere hesitant 
to provide precise information and al+ desired not to be quoted. All 
sources agreed that the market for insurance has been fluctuating and 
recently the premium rates have increased by 25% to 100% of previous 
rates. Competition in the airplane insurance field had been very keen 
and in the process of reducing premium rates to meet it, many companies 
lost money. It was found that rates were too low for the risk involved, 
* 2 p. 8 
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and recently, the underwriting companies have almost simultaneous~ 
raised their rates. The information that was obtained from these four 
companies is shown in Table rr. Airplane insurance is divided into tvm 
main categories--Liability and Hull, both of which are described below: 
1. Liability Insurance 
This provides financial protection for the insured 
in the event he is liable to claim for death, injury or property damage. 
This type of insurance is generally divided into the following types of 
coverages: 
Bodi~ Injury--~-Passengers 
Injury or death of people on the ground or in other air-
craft. Does not include occupants of the insured's aircraft. 
Property Damage 
Damage to the property of others. 
Bodily Injury--Passengers 
Injury or death of passengers in the insured's aircraft . 
This coverage usually excludes the pilot and copilot who can be insured 
under a separate clause. 
Medical Payments 
Provides for periodic or lump sum payments to passengers 
injured while in the insured's airplane. 
Single Limit Liability 
This coverage is available as a single limit for all 
liability coverages, except medical payments. The insurance company pays 
up to the specified limit for any and all liability arising from an 
accident. 
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TABlE JX 
INSURANCE RATES FOR BUSINESS AIRPLANES 
BY FOUR INSURANCE COMPANTI:S 
Insurance Company ~ (Rates as of December 1957) 
Single Limit Liability Coverage 
Number of 
Passengers 
4 
6 
8 
$1,000,000 
Limit 
$ 175 
216 
257 
Hull Insurance--All Risk Ground and In Flight 
$2,000,000 
Limit 
$ 266 
Rate per $100 Valuation 
Valuation of 
Aircraft 
Single ~ngine Multi-Engine 
Aircraft Aircraft 
($50 deductible) (no deduction) 
$ 10,000 
2D,ooo 
30,000 
60,000 
100,000 
$ 4~00 
3.90 
Insurance Company ~ (Rates as of December 19.57) 
Liability Insurance 
Bodily Injury--Non passengers 
$100,000 each person 
300,000 each accident 
Property Damage $100,000 
(continued on next page) 
$ 2 • .50 
2.25 
2_.00 
Premium 
$ 30 
$ 30 
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Insurance Company ~ (continued) 
Passenger Liability 
Number of Passenger 
Seats 
Medical Pavments 
2 
3 
4 
5 
$1,000 each passenger 
Hull Insurance 
All Ri.sk Ground ($50 deductible) 
All Risk In Flight (10% deductible) 
Total Premium 
$25,ooo $5o,ooo 
per seat per seat 
$ 5o 
80 
100 
120 
$ 55 
87 
105 
130 
$5.00 per seat 
Rate per $100 Valuation 
$2.25 to $3.50 
2.20 to 6.00 
Insurance Company£ (Rates as of January 1958) 
Passenger Liability 
Single Engine, l~ place aircr aft 
Multi Engine, 4 to 8 place aircraft 
Rate per seat per $1000 
of coverage 
$5.00 to $5.50 
$4.50 
Insurance Company~ (Rates as of January 1958) 
Liability Insurance 
Single Limit Coverage 
Limit 
Total Premium 
3· passenger 5 passenger 
$ 1,000,000 
3,ooo,ooo 
5,ooo,ooo 
Bodily Injury, Non-passenger 
$ 300 
450 
600 
$5; ooo each person; $10,000 each accident 
100,000 each person; 300,000 each accident 
Property Damage 
$5,000 
100,000 (continued on next page) 
$ 350 
600 
700 
Premium 
$15 
30 
$ 15 
30 
48 
Insurance Company Q (continued) 
Passenger Liability 
$ 5;000 per passenger 
100,000 per passenger 
Hull Insurance 
All Risk Ground and In Flight 
Single Engine, 4 place 
Twin Engine, 4 to 7 place 
$ 30 per seat 
60 per seat 
Rate per $100 
Valuation 
$ 6.00 
2.50 to $4.00 
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Admitted Liability Coverage 
This coverage is usually written in smaller amounts than 
other liability coverages. In case of an acci dent involving bodily injury 
or property damage, the insurance company offers to settle aey possible 
claim by offering the injured party a fixed sum of money in return for a 
release of future claim. If the injured party refuses a settlement and 
desires to take the insured to court, the insured must pay all judgments 
against him by himself or, if he has other liability coverage such as 
Bodily Injury and Property Damage, the insurance compaey will pay liabil-
ity up to the amount of coverage . 
Liability insurance is a necessity for business airplanes, and 
should be considered as a necessity for all airplanes . In a third of the 
48 states, the pilot or owner of an aircraft causing injury or damage is 
imposed with absolute liability whether he is negligent or not, unless, 
however, the person injured is guilty of contributory negligence. In 
the remaining two-thirds of the states, a pilot or owner of an aircraft 
involved in an accident is held liable for damages under tort law regard-
less of whether or not he was negligent.* 
Liability insurance premiums are not proportional to the amount 
of coverage -because the probability of an accident involving a large claim 
is less than the probability of an accident involving a small claim. 
For this reason, larger amounts of coverage can be obtained at small extra 
cost . Figure 3 shows curves of premium versus coverage illustrating this 
point, even though the premium rates given in the curve are not up-to-date. 
Table IX also illustrates this point with more up-to-date premium rates . 
* 2 P• 17 
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2. Hull Insurance 
This coverage is similar to automobile collision insur-
ance in that it protects the insured against damage to his aircraft regard-
less of who is liable. The term "hull" insurance was first used by mar-
* ine underwriters who wrote the first airplane insurance. There are two 
forms of this coverage, called 11all risks ground" and 11all risks in 
flight". All risk ground coverage protects the insured from damage to 
his aircraft while on the ground and can be purchased to include only cer-
tain types of damage such as collision while taxiing, windstorm, hail, 
vandalism, etc., or can be purchased to include all of the possible 
causes of damage. Generally a clause specifying a deductible amount is 
included in the insurance contract which requires the insured to pay a 
certain portion of the loss. All risk in-flight insurance protects the 
insured against damage to his aircraft while in flight and may or may not 
include a deductible amount. 
As of 1947, insurance companies charged higher rates per $100 
valuation for older planes. The reason for this is that although the 
insurance company pays the insured on the basis of a valuation which 
allows for depreciation in the case of a total loss, a partial loss is 
replaced or repaired without regard to depreciation. Since repairs to an 
older airplane cost about as much as those to a new one, the rates on 
older airplanes are higher . Figure 4, based on data available in 1947, ~~ 
shows the variation in hull insurance rates with the airplane's age. It 
is suspected, but not known, that present insurance rates increase with 
~~ 2 P• 13 
*if- 2 PP • 14-15 
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·. 
the age of the airplane. 
Insurance rates for both liability and hull insurance are deter-
mined on the basis of individual risk. In evaluating the risk, such fac-
tors as the type of airplane, pilot experience, type of usage, mainten-
ance schedules , location of hangar and if hangared are all considered. 
The net rate is also affected by whether or not the insurance is pur-
chased from a mutual canpany. One of the companies listed in Table DC 
is a mutual company paying a dividend of between 5 and 15 percent, de-
pending on the type of coverage and the annual compaey profit. 
In discussing insurance rates with companies C and D (see Table 
IX), it was learned that rates had generally increased on January 1, 1958. 
Therefore, in Table X, which gives estimated rates for several airplanes, 
insurance rates were used which are somewhat higher than the average of 
the rates of the four companies given in Table DC. 
d . Storage Costs 
Normally an airplane based at an airport having hang-
ars uses these facilities because insurance rates are lower, the air-
plane is protected from the elements, and its life is increased. It is 
also ready for flight even after severe ice or snow storms. An airplane 
having snow or ice sticking to it is in no condition to fly , and since 
the removal of this material is difficult and time consuming, the util-
ity of the airplane is reduced (i.e. it may not be ready for use when 
needed). Table Xi shows storage cost data for several aircraft types. 
Note that the spread in costs is quite large evenwhen the rates are 
classified by size of airport. It is difficult to make direct compari-
sons of hangar rates at different airports, because of differences in 
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TABLE X 
ESTIMATED AVERAGE INSURANCE COSTS FOR VARIOUS AJRCRAFT 
(FIR 3T YEAR ON. ;n 
No. No . Base Access- Valua- Liability Liab il'i:ty Hull I Total I 
Aircraft eng- seats Price 
ins (a) (b) 
Forney Aircoupe 1 2 $ 6,2·50 
Piper Tri-Pacer 1 4 8,395 
Cessna 172 1 4 8,995 
Cessna 180 1 4 13,250 
Cessna 182 1 4 ]J ,975 
Meyers 200 1 4 21,500 
Mooney MK 20 1 4 13; 750 
Beech Bonanza 1 4 22,650 
Helio Courier * 1 4 27,650 
Colonial Sportsman* 1 4 19,850 
Trecker Royal Gull 2 4 74,500 
Piper Apache 2 4 35,000 
Cessna 310 2 4 59,950 
Beech Travel Air 2 4 49,500 
Aero Commander 560E 2 5-7 78,400 
Beech Super 18 2 7 107,000 
Beech Twin Bonan~a 2 6 88,000 
7!- .Amphib i 'ln 
Includes pilot and copilot seats 
Prices as of December 1957 
aries 
(c) 
$ 750 $ 
1,105 
2,000 
2,000 
2,000 
2,500 
2,000 
4,5oo 
4,600 
2,500 
1o;ooo 
8,ooo 
9,000 
8,000 
10,000 
15,000 
10,000 
--
tion Coverage Premi.- Ins . Prem. 
(d) (e) Prem. (f) 
1,000 $100,000 to $ 140 $ 385 $ 495 
9,500 300,000 140 525 665 
10,975 Bodily 140 600 740 
15;250 Injury Jl+O 840 980 
15,975 $100,000 140 880 1,020 
24,000 Property 140 1,320 1,460 
15,750 Damage 140 865 1,005 
27,150 $251000 per ll+O 1,500 1,640 
32;250 seat passen- 140 1,780 1;92:0 
23,350 ger liabili~ 140 1,280 1,420 
84,500 $1,000,000 300 2,540 2,840 
43,000 Single Limit 300 1,290 1,590 
68,950 II II 300 2,070 2,370 
57,500 , II II 300 1,720 2,020 
88,400 $3,000,000 600 2,650 3,250 
122,000 Single Limit 600 3,660 4,260 I 
98,000 II II 600 2,940 3,540 
(a) 
(b) 
(c) Accessories included are two-way radio and basic radio navigation equipment. The larger the 
airplane, the more accessories are included. 
(d) 
(e) 
(f) 
The larger aircraft are assumed to carry more coverage because they carry more passengers 
and are capable of more property damage and injury to non-passengers. 
Based on the rates of Insurance Company D, see Table IX. 
Includes both All Risk Ground and In Flight. · Based on average rates of $5.50 per hundred 
valuation for single engine airplanes and $3.00 per hundred valuation for two-engine airplanes. 
V\ 
V\ 
Airplane 
Forney Aircoupe 
Piper Tri -Pacer 
Cessna 172 
Cessna 180 
Cessna182 
Mooney .MK 20 
Colonial Sportsman* 
Meyers 2.00 
Beech Bonanza 
Helio Courier 
Piper Apache 
Beech Travel Air 
Cessna 310 . 
Trecker Royal Gull* 
Aero Commander 
Beech Twin Bonanza 
Beech Super 18 
~l- Amphibian 
Sources: 
TABLE XI 
STORAGE COST OF AIRCRAFT 
Hangar Rate per Month 
Small Suburban 
Airports 
$ 25 - $ 35 
25 -- 40 
25 -- 40 
25 -- 40 
25 -- 45 
20 -- 40 
.25 -- 40 
a;; -- ;;o 
25 -- 40 
4o -- 5o 
40 -- 50 
40 - 45 
4o -- 5o 
42, 45 
Detroit Metro-
politan Wayne 
County Airport 
$ 37.50 
37 . 50 
37 .50 
37.50 
40 .00 
75.00 
100.00 
150 .00 
150. 00 
150.00 
44 
Large Atlantic 
Coast Airports 
$ 50 - $ 60 
60 --100 
II II 
II II 
II II 
II II 
II II 
" It 
II II 
II II 
150--350 
II 11 
II II 
II II 
II II 
II 11 
II 11 
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services and facilities offered. The following factors account for some 
of the variation in hangar rates: 
a. Amount of line service offered 
b. Whether the hangar is heated 
c. Airport facilities such as instrument runways, 
control tower, weather service, etc. affect 
the rent charged 
d. Degree of subsidy, as in the case of a muni-
cipal airport leasing hangar facilities to a 
fixed~ase operator below cost 
e. Janitorial services, such as how clean the 
hangar is kept, whether the airplanes are 
cleaned by the fixed-base operator as part of 
the service included in the hangar rental, etc. 
In addition to the factors listed, the law of supply and demand 
pl.ay"s a large part in rates. Usual:cy the aircraft owner can't hangar his 
airplane at another airport without sacrificing convenience in traveling 
to and fran the airport, or there may be orlcy' one airport in the vicinity 
offering the facilities he requires. If there are maey airplanes based 
at the airport and a scarcity of hangar space, rates tend to be higher. 
e. Pilot Salaries 
The average salary paid a professional corporation pilot 
varies fran about $8,000 to $12,000. Sane chief pilots earn as much as 
* $20,000, while copilots earn an average of about $8,000 per year. 
J.s shown in Table XII, professional pilots are used mostly far 
flying the larger multi-engine airplanes. Since these larger aircraft 
are almost always equipped far instrument flying, and because they are 
mare difficult to fly, a specialist of considerable skill is needed to 
fly them. The average businessman who has a pilot's license usually does 
not have time to obtain and maintain the required skills. 
* 42 
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Type of Aircraft 
Single Engine, total 
Multi-Engine, total . 
6oO hp. or less 
601 hp. to 2000 
2001 and over 
Helicopters, land and 
sea 
Total--all types 
TABLE XII 
---
BUSINESS AIRCRAFT FLOWN BY PROFESSIONAL PILOTS 
COMPARED WITH GENERAL AVIATION TarAL 
Number of Aircraft Hours Flown in Business 
Flown Transportation _(_o )Q) 
Total By hired ; % Total ~ By hired % 
prof. pilots ! :prof. pilot 
16,480 1,720 10.4 2,6o6 466 17.9 
2,080 1,76o 85.0 755 701 93.0 
580 330 57.0 136 96 70.5 
910, 340 37.4 342 328 96.0 
590 590 100.0 277 277 100.0 
10 10 100.0 3 3 100.0 
18,570 3,490 3,364 1,170 
1---
Source: 38 p. 51 
Average hours flown 
per aircraft by hired 
professional pilots 
271 
398 
291 
390 
469 
300 
335 
'g} 
The Civil Aeronautics Administration issues several types at 
* pilot's licenses. These are: 
1. Private Pilot 
This license allows an individual to fl¥ a.n airplane 
~ by himself in VFR (Visual Flight Rules) weather but does not allow him 
to be paid for his flying. He m83", however, f~ for personal transpor-
tation in connection with business. 
2. CCl11111ercial Pilot 
This license allcms an individual to f~ an airplane 
and receive payment for his f:qing. A professional pilot requires at 
least this rating~ 
3. Instrument Ratiilg 
This rating allows either a private or commercial 
pilot to fly during IFR (Instrument Flight Rules) weather conditions. 
4. Airline Transport Pilot 
This rating is required by a pilot f~ing ccmmercial 
airliners. The requirements for this rating include an instrument rating 
and are more stringent than the ccmnercial pilot rating. 
As a general rule, if the compaey airplane is to be used for 
IFR as well as VFR weather flying, a twin-engine airplane and a prates~ 
sional pilot should be used. On the other hand, if the airplane is to be 
used for VFR operations only, a single-engine airplane :may be suitable 
and, if the businessman has or can obtain a private or camnercial pilot 
license, a professional pilot is not required. 
* See reference 39 and 40 
** See reference 41 
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When a professional pilot is hired, he should be given canplete 
authori ty over the operation of the airplane and over the decision as to 
whether or not a planned flight is safe. It would hot be conducive to 
safe operation if' the pilot's superior were to overrule his judgment as 
to how, where, and when to fly when there ~s a question of safe operation. 
Sane companies use pilots for other purposes on a trip so that their time 
is used more efficiently. For example, the pilot m.q also be a production 
man or an engineer. But this use is limited to cases when the work meets 
the pilot's other qualifications and where the f~ing work load is light 
enough to -permit other activit,y.H 
f. Administrative Costs 
Regardless of what airplane or airplanes a canpany owns 
or operates, there is sane cost due to the administrative duties that must 
be performed. Saneone must arrange for hangar space, maintenance, insur-
ance, scheduling flights, and of course, the buying and selling of air-
planes. With large airplanes or several airplanes, a considerable staff 
mq be required to perform these duties. In sane companies employing 
pilots, the pilots themselves can perform the administrative functicns. 
In a small company having no pilot, the businessman (or businessmen) who 
flies the airplane may do this work. 
This cost is not easy to evaluate but, at the same time, neither 
is the administrative cost of using the airlines. In this case, someone 
must plan trips, make reservations, get tickets, and so forth. For the 
purpose of this thesie, administrative costs will not be included in the 
# For a broad discussion of corporation pilots and company policies with 
regard to them, see reference : 1 
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cost of a canpany airplane nor in the cost of using conunercial airlines, 
since this cost item will tend to cancel in a comparison between the two 
types of travel. 
Estimates of the total fixed cost for several business airplanes, 
based on the data developed in the above paragraphs, are given in Table 
XIII. Pilot salaries have been included in all two-engine aircraft costs, 
but not in the costs for single-engine aircraft. Interest, depreciation, 
and insurance costs are based on the valuation of a new airplane although 
these costs would decrease as the airplane is depreciated. The total 
fixed costs for· certain:·types of airplanes, as estimated and published by 
the respective aircraft manufactUrers, are provided in Table XIV for com-
parison purposes. It should be noted, however, that none of the manu-
facturers included the interest charge on the . initial investment, and in 
all cases, insurance and hangar dbarges were included at a lower figure 
than those in Table XIII. In Table XIV depreciation is based, in alJnost 
all cases, on a five-year straight line method with 20% residual value. 
This amounts to more than the 14.6% used for depreciation in Table XIII. 
However, many manufacturers used a lower valuation or initial cost than 
was used in Table XIII. In spite of the variations, however, the fixed 
costs in both tables are comparable and, when spread over a large number 
of hours of .flzy"ing, the difference will be very small. 
2. Variable Costs 
The variable costs of operating an airplane are those 
for gasoline, oil, maintenance, and periodic inspections. 
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TABLE XIII 
-
:ESTMTED ANNUAL FIXED COSTS FOR SEVERAL POPULAR BUSINESS AffiCRAFT 
(FIRST YEAR COSTS ON!X) 
No. · No. I Average 
Aircraft Valuation eng- seats. 
ines . (a) I (b) 
Forney Aircoupe 1 2 $ 7,000 
Piper Tri-Pacer 1 4 9,500 
Cessna 172 1 4 10,975 
Cessna 180 1 4 15,250 
Cessna 182 1 4 15,975 
Mooney MK 20 * 1 4 15,750 
Colonial Sportsman 1 4 23,350 
Meyers 200 1 4 24,000 
Beech Bonanza 1 4 27;150 
Helio Courier 1 4 32,250 
Piper Apache 2 4 43,000 
Beech Travel Air 2 4 57,500 
Cessna 310 * 2 4 68,950 
Tracker Royal Gull 2 4 84,500 
Aero Capmander 560E 2 5-7 88,400 
Beech Twin Bonanza 2 6 98,000 
Beech Super 18 2 7 122,000 
* Amphibian 
·, 
(a) Pilot seats included in all cases 
(b) See Table X 
Inter- Deprecia- Insur- Storage · Pilot 
est tion ' 'salary ance 
. (c) (d) (b) (e) (f') 
$ 350 $ 1,020 $ 495 $ 480 -
475 1,390 665 . 6oo -
550 1,600 740 600 
--
76o 2,220 980 6oo 
-aoo 2,330 1,020 600 
-1a5 2,300 1,005 600 -1~+75 3,400 1,420 6oo --1,200 3,500 1,46o 600 --
1,350 3,96o 1,640 6oo 
-1,610 4,710 1,920 6oo 
--
2,150 6,280 1,590 1,200 $ 9,000 
2,875 8,400 2,020 1,200 9,000 
3,440 10,050 2,370 1,200 9,000 
4,220 12,350 2,840 1,800 10,000 
4,410 12,900 3,250 1,800 10,000 
4,900 14,300 3,5ho 1,800 11,000 
6,100 17,800 4,260 1,800 11,000 
$ 
(c) At 5% of valuation 
(d) At 14.6% of initial cost-equal to first-year depreciation. Sum-of-digits method. 
(e) Average rates based on data in Table XI. 
(f') Salaries increase with airplane size • . On~ one pilot assumed. 
Total 
2,345 
3,130 
3,490 
4,560 
4,750 
4,690 
6,595 
6,76o 
7,550 
8,840 
20,220 
23,495 
26,060 
31,210 
32,360 
35,540 
40,960 
~ 
1\) 
Airplane 
-
Piper Tri-Pacer 
Cessna 172 
Cessna 180 
Cessna 182 
Mooney MK 20 
Beech Bonanza 
He1io Courier 
Piper Apache 
Cessna 310 
Beech Twin Bonanza 
Beech Super 18 
TABLE XIV 
--
TOTAL ANNUAL FnED COSTS EST !MATED BY JIANUFACTURERS 
(FIRST YEAR COSTS ONLY) 
No. No. Assumed Inter- Deprecia- · Insur- Storage 
eng- seats Initial est tion ance 
ines Cost I 
1 4 $ 8,430 not $ 2,107 $ 435 $ 240 
1 4 8,995 includ- 1,210 593 360 
ed 
1 4 13,250 II 1,790 7SO ·::360 
1 4 13,975 " 1,890 7SO 360 
1 4 15,100 " 2,420 755 360 
1 4 25,000 " 4,000 1,034 420 
1 4 29,000 II 3,920 891 400 
2 4 36,790 
" 
9,200 1,045 420 
2 4 59,950 II 8,100 1,520 780 
2 6 100,000 II 16,000 1,765 900 
-. 
2 7 130,000 
" 
20,800 2,190 1,000 
Source: Bib1i ograpqy References 5 through 7 
9 II ll 
13 !1 16 
. Pilot Total 
Salary 
not $ 2,782 
includ 2,163 
ed 
" 
2,900 
II 3,000 
.. 
It 3,535 
" 5,454 
" 
5,2ll 
" 
10,665 
" 
10,400 
II 18,865 
II 23,990 
~ 
a. Inspections 
Inspections are required only once a year* but addi-
tional inspections are usua~ performed as a matter of safety at twenty-
** five hour intervals. The twenty-five hour inspection is for minor items 
only such as spark plugs, oil change, etc. The fifty-hour inspection in-
eludes the above, but is more intensive and should be performed by a CAA 
licensed mechanic. The hundred-hour inspection is a thorough one or the 
entire airplane and its equipment. Maintenance includes minor repairs, 
replacement of 'WOrn or damaged parts, and canplete overhaul of at least 
the engine or engines after a certain number of hours. 
According to a survey reported in "Managing Ccmpany Airplanes"·*** 
"Maqy cooperating companies report 
. t'hat engines of their aircraft are 
removed and overhauled every 800 
or 900 hours. In the event or 
excessive oil consumption or other 
mechanics~ difficulty, however, 
engines are usually overhauled as 
soon as the trouble is detected." 
b. Maintenance 
The services of certified a:ircraft mechanics are sold 
by the hour at rates varying between $4.00 and $5.50 per hour.**** The 
cost of maintenance on larger airplanes is higher than on smaller air-
planes because they are general.J;y" more 'CCIIlplicated., have larger or mare 
engines, and are more diffiou1t to work on. Furthermore, the older the 
airplane beccmes, the more parts wear out, and hence, more maintenance is 
* 40 par. 43.22 
** 1 P• 31 
*** 1 p. 31 
**** 44 
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required. Table 'XV is based on maintenance labor rates and parts costa 
of 1947 and is probably not representative of t~•s costs. Nevertheless, 
the table does show how maintenance cost ' can be expected to increase as 
the airplane gets older. The cruising horsepower-hour is used as a basis 
of cost because an engine can be operated over a wide range of power 
settings, and because the rate of wear on an engine is higher for higher 
power settings. 
'lf.ABLE 'XV 
MAINTENANCE COSTS 
Years of Operation Cost per Cruising 
Horse'Dower Hour 
1 $ .0201 
2 .0262 
3 .0324 
4 .0385 
5 .0447 
Source: 2 p.22 
c. Fuel and Oil 
The cost of fuel and oil varies with the price per 
gallon and the amount used. This, in turn, depends oD the engine and its 
condition, the . power . setting and engine speed, and several other factors 
too technical to mention here. For an approximate estimate, however, it 
can be assumed that 0.0866 gallons of gasoline per horsepower per hour, 
and 0.00294 quarts of oil per horsepower per hour will be consumed.* 
Thus, far a 240 HP engine operated at 75% power, the fuel and oil con-
sumption would be 15.6 gallons and 0.53 quarts per hour respectively". 
* 2 P• 20 
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Table XVI shows the direct operating costs for several popular 
business airplanes. The data are based on information published by air-
craft manufacturers and not on the approximate figures given above, for 
the reason that it is assumed that the manufacturer's data are more 
accurate. It should be noted, however, that these data are subject to 
interpretation because the gasoline and oil consumption is usually based 
on an unspecified power setting. Maintenance costs of the Piper Tri-Pacer 
and the Mooney Mark 20 seem low by comparison with other aircraft of 
equivalent size and performance. 
B. ~ ~ Leasing 
Lease plans offered by manufacturers are either straight 
leases or lease-purchase plans. The five-year lease plan offered for a 
$100,000 Aero Camnander airplane, for example, would require payments to 
the following schedule:* 
First Year 
Second Year 
Third Year 
Fourth Year 
Fifth Year 
$27,240 
27 ,ooo 
26,760 
26,640 
26,640 
Insurance is included in the lease payments, but pilot salary and storage 
are not. The total first year fixed cost for ownership of the same air-
plane would amount to the following, if claculated on the same basis as 
t.he fixed costs of Table XV: 
* 4 
Interest at ~% 
Depreciation at 14.6% 
Insurance 
Total 
$ ~,000 
14,600 
3,600 $23,200 
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TABIE XVI 
DlRECT OPERATING COST FOR SEVERAL AIRPlANES 
No. Cruis~ OPERATING i!OST PER HOIJR Cost per ; Cost per, Cost per 
pass- ing Gaso- llainten- 1 Total .' mile I Seat passenger I Airplane enger spe~d ~ line 1 Oil ance mile seat ·mile 
seats mph i (a) (b) (c) (d) 
: 
Piper Tri-Pacer 4 125 $ 3.15 $ 0.13 $ 1.8o $ 5.08 $ 0.041 $ 0.010 $ 0.010 
Cessna 172 4 120 2.80 0.20 . 2.10 5.10 0.043 0.011 . o.ou 
Cessna 180 4 ' 160 4.38 0.20 2.90 
Cessna 182 4 155 4.38 0.20 2.90 
Mooney MK 20 4 160 3.1.5 0.13 1.50 
Beech Bonanza 4 170 4.34 0.24 4.0.5 
Helio Courier 4 160 4.37 0.18 4.34 
Piper Apache 4 16.5 5.10 0.51 4.80 
Cessna 310 4-5 200 7.70 0.88 8.oo 
Beech Twin Bonanza 6 200 13.69 0.29 10.53 
Beech $uper. 18 7 210 16.63 1.01 11.72 
(a) All data corrected to a price of $0.35 per gallon 
(b) Iricludes reserve for engine overhaul 
7.48 0.047 0.012 
7.48 0.048 0.012 
4.78 0.030 o.oo8 
8.63 0.0.51 0.013 
8.89 0.056 0.014 
11.01 0.067 0.017 
16.58 0.083 0.017 
24.51 0.122 0.020 
29.36 0.140 0.020 
(c) Cost per mile equals cost per hour divided by cruising speed in miles per hour 
(d) Assumes one seat occupied b,y a pilot 
Source: References 5 through 1 
9 " 11 
13 II 16 
0.012 
0.012 
0.008 
0.013 
o.olh 
0.022 
0.022 
0.024 
0.023 
0\ 
~ 
The Cessna .Aircraft Canpan;y af:fers a lease plan on the Model 
310*:--which, :far a $7.5,000 airplane, requires payments of $2,000 per month 
:for rental and all maintenance, insurance, and tax costs. This p~ent 
allows .50 hours of f:cyring per month and $40 is charged :for each additional 
hour. Based on the coats of .Table XIII and XIV, the cost of leasing is 
well above that for ownership. 
Beech Aircraft Corporation has a lease purchase plan under which 
the lessee pays 7i% or the purchase price as a deposit and pays in month-
ly installments 79i% of the purchase price of the airplane over a four-
year period. Thus, at the end of four years, a total ·or 87% of the pur-
chase price has been paid. The lessee can exercise his option to b~ 
at an;r time during the first 37 months. It he does so, the remaining 
. . ** 13% owed on the airplane can be paid of:f in small month:cy- installments. 
However, if the airplane is not purchased at the end of the 37th month, 
title to the airplane remains with the leasar. As with other lease plans, 
the cost of this leasing arrangement is higher than the cost of ownership. 
Sane of the reasons .given for . leasing rather than purchasing 
seem rather weak to the . author in view of the higher overall cost. The 
reasons given are that the canpan;y need not obligate capital funds, leas-
ing costs are tax deductible, and some companies do not want "to disturb 
their mare conservative directors or stockholders by carrying a plane on 
*** their books." The financial reasons do not seem justi:fied in that 
sane manufacturers can arrange :financing so that existing capital funds 
need not be used, _and the yearly depreciation is just as tax deductible 
* 20 P• 108 
** 22 p.l40 
*** Ibid. 
as the lease payments. If one compares the cost of leasing and ownership, 
it is evident that by leasing the airplane . is ef:fective:cyr purchased in 
that it is almost completely paid :for, but it is not owned. In these 
terms, the extra cost o:f leasing seems a high price to pay :fc:Jl' the above 
quoted reasons for leasing. 
C. ~ of Charterin_g 
Instead of operating a compmv-awned airplane, a 
compacy may :find it advantageous to charter an aircraft. The charter 
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as the lease p~ents. If one compares the cost of leasing and ownership, 
it is evident that by leasing the airplane is effectively purchased in 
that it is almost completely paid for, but it is not owned. In these 
terms, the extra cost of leasing seems a high price to pay fc:Jr the above 
quoted reasons for leasing. 
C. ~ of Charterin_g 
Instead o£ operating a company-owned airplane, a 
company may find it advantageous to charter an aircraft. The charter 
operator provides the airplane, a pilot, and copilot if necessary. The 
customer pays for the mileage the airplane travels, landing fees, and a 
certain additional amount for waiting time and overnight charges at the 
destination. The cost of the flight is based on total a ireratt round-
trip mileage 1 however, This means that if a charter customer wants to 
make a -one-way trip, he must also pay the cost of the return flight. 
However, the 10% tax on charter flights does not apply to the return trip 
of the airplane in such a case. Table XVII gives the costs of chartering 
various aircraft in terms of one-~ and round-trip flights. 4 charge 
for waiting time is shown in each case. Waiting time equal to the amount 
at flight time is usually given free and a charge is made for ever,y addi-
tional hour. 
Not only does chartering an aircraft offer the advantage of less 
cost per mile than a company-owned airplane where the total distance flown 
per tear is law, but it also allows a choice of aircraft depending on the 
number of passengers, weather conditions, and trip distance; a choice not 
allciwed with a company-owned plane. There is the disadvantage, however, 
that an aircraft may not be available when needed. 
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TABLE XVII 
CHARTERING COSTS (a) FOR SEVERAL AIRCRAFT 
Cost/Mile Cost/Mile Charge for 
Aircraft Round Trip One Way Trip Waiting Time 
(b) (c) per Hour (d) 
Piper Tri-Pacer $ 0.22 $ 0.42 $ 5.00 
Piper Apache 0.36 0.69 5.00 
Cessna 172 0.22 0.42 3.00 
Cessna 180 0.253 0.483 5.00 
Cessna .182 0.253 0.483 5.00 . 
Cessna 310 0.44 0.84 5.00 
Beech Bonanza 0.28 0.52 5.00 
Beech Twin Bonanza 0.44 (e) 0.84 (e) 5.00--15.00 (g) 
Beech Super 18 0.60 (f) 1.16 (.f) 5.0o-15.oo (g) 
{a) 
(b) 
(c) 
(d) 
(e) 
(.f) 
(g) 
Not including landing fees and pilot's overnight expenses 
Includes 10% tax on total amount 
Includes 10% tax on one w~ portion only--equivalent to 5% 
of total cost 
One hour of waiting time per hour of .flight time is allowed 
free of charge , 
Based on an hourlf charge of $80 per hour and a cruising 
speed of 200 mph 
Based on an hourly charge of $115 per hour and a cruising 
speed of 210 mph 
Depending on the number and type of pilots used 
Sources: References 43, 47, and 48 
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D. ~ of Renting 
Airplanes can be rented by qualified pilots at most 
airports. However, the choice of aircraft is genera~ limited to the 
single engine aircraft because either the two-engine planes are not for 
rent or are unobtainable because the pilot's skill is not known to the air-
port operator. Understandab~, the operator is reluctant to entrust a 
$50,000 to $100,000 airplane to a person he does not knOW" well. 
Rental charges tor same commonly available aircraft are given 
below: 
TABLE XVIII 
RENTAL COST FOR SEVERAL AffiCRAFr 
. Cruising Rental Cost Approximate 
Airplane Speed per Flight Cost per 
Hour Mile 
Cessna 140 110 $ 11 $ 0.100 
Cessna 170 120 16 0.133 
Cessna 172 120 18 0.1.50 
Cessna 180, 182 155 25 0.161 
Cessna 310 200 70 0.350 
Piper Tri-Pacer 125 16 0.128 
Source: References 43, 45, and 48 
The advantages and disadvantages of renting compared with own-
ing an airplane are the same as those for chartering. However, it is less 
expensive per mile to rent an airplane than to charter one, provided, of 
course, that the person renting can f~ himself. As with the costs of 
chartering, there may be charges for ground waiting time if the airplane 
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is rented. Generally, the ground charges depend upon haw much flying is 
done in one day. For example, Jennings Bros. Air Service of Bedford Air-
port charges a minimum of three hours flying time if' the airplane is in 
use a full day.* Thus, far an all day trip to a point less than one and 
one-half hours flying time away, the cost per mile would be higher than 
shown in Table XVIII. 
E. Comparison of Total Operating Costs 
Figures 5 through 15 show the cost curves for the air-
craft listed in Tabl.e XVI. The fixed arumal cost and the direct operating 
cost are shown separately. The sum of the two costs is the total operat-
ing cost. The curves are plotted to shOI'f' operating cost in cents per mile 
as a function of the number of miles or hours flown in each year. Direct 
operating cost is shown as a constant amount independent of the number of 
miles flown per year, while fixed costs are shown decreasing with increased 
usage because this cost is spread over more miles or hours. It can be 
seen that when an airplane is used less than several hundred hours the 
fixed cost is much more significant than direct cost. 
The cost curve of renting and chartering is drawn on some of 
those curves for airplanes for which such cost information was obtained. 
The intersection between the rental or charter cost curve, which are hori-
zontal straight lines because they are not a function at usage, and the 
total cost curve is, in a sense, a bre~-even point. The rental cost 
curve and the total-cost~ithout-pilot curve are compared because the cost 
of a pilot is not included in either curve. Similarly, the charter cost 
* 48 
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and total-cost with-pilot curves are comparable because both include a 
pilot. 
The curves show that, for the first year of operation at least, 
unless the airplane is flown between 300 and 500 hours per year (depending 
on the particular airplane) it is leas expensive to charter than to awn 
an airplane flown by a hired pilot. The curves also show that if a small 
single engine airplane is flown more than about 300 hours per year, it is 
less expensive to awn one than to rent one. These conclusions are based 
on the use of first year coats on~ and the assumption that a pilot is 
hired full time for flying only and is not given other duties. 
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CHAPTER JJI 
.ANAIXSIS OF TOTAL ~ ~ 
This chapter will compare the cost of making several selected 
and h;ypothetical trips by airline and by campa.ey-awned aircraft, and a 
general analysis of comparative trip costs will be developed. Leased com-
pany airplanes will not be included since the cost fer these has been 
shown in Chapter III to be somewhat higher than the costs for a cail.pany-
awned airplane. Costs for airlines and caupaey planes are not direct:cy-
camparable on the basis of cost per seat mile since this cost applies 
only to one element of the trip. Total trip cost must include the element 
of time as well as transportation cost. 
A. Trip Elements and Basis 2£. Estimating Costs 
In general, any airplane trip is made up of the several 
elements which can be arranged in much the same fashion as the steps in a 
process flmr chart. The significant ones in airplane travel are as follows: 
1. Ground Transportation from Point of Origin to Airport 
2. Wait at Airport 
3. Travel on Airplane 
4. Wait at Airport 
5. Ground Transportation from Airport to Destination 
6. Other Travel Expenses and Time Elements 
The bases used for estimating the cost and time for the above elements are 
given below. It will be recognized that the bases for elements 1, 2, 4, 
5, and 6 are somewhat arbitrary but reasonable. They are arbitrary because 
they cannot be duplicated at different times and at different cities. 
Nevertheless, by applying the same bases to both methods of air travel, the 
resulting errors will be reduced when the two methods are compared. The 
costs of element 3 are based on the data developed in Chapter II for 
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canparzy"-owned. airplanes and on airline rates and schedules, and are more 
precise than the other costs for the other five elements. 
1. Ground Transportation .fran Point !;!! Origin to Airport 
The cost of ground transportation to the airport is 
based on using either a campa~-owned car or the emplqyee 1 s private car 
at the rate of $0.08 per mile. Ground distances are based on road maps. 
In the three sample trips analyzed below, t:bne is based on an average 
speed of thirty (30) miles per hour to a suburban airport and twenty (20) 
miles per hour to a metropolitan airport. In the general ana~sis con-
tained b elcm in this chapter, time is based on an average speed o.f twenty--
five (25) mph. 
2. Wait at Airport 
The waiting time at the airport for a commercial air-
line trip is assumed to be thirty (.30) minutes to allow time to check 
baggage and claim reservations. For a company airplane, the waiting time 
is assumed to be ten ( 10) minutes since there is no baggage to check nor 
are there reservations to be claimed • 
.3. Travel ~ Airplane 
Travel time for airlines is based on schedules publish-
ed in the Official Airline Guide,* and includes the waiting time between 
connecting flights. When a connecting flight is necessary, airline sched-
ules which allow at least thirty (30) minutes between flights will be used. 
The airline fare will be that given in the Official Airline Guide and will 
include tax and discount for round-trip tickets. The cost of travel in a 
* 3 
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canpany-owned airplane will be based on the costs given in Figures 5 
through 15. The cost for single engine aircraft will be based on the busi-
nessman piloting the plane himself rather than on the use of a professional 
pilot. For all two-engined aircraft used in the cost compariscns, it will 
be assumed that a compan;y-emplayed pilot is used. The time required r or 
gasoline stops en route will be assumed to be forty-five (45) minutes in-
cluding the time required for take off and landing. Already it can be 
seen that the cost canparison will depend on many variables and, as a 
consequence, would be quite complex unless sane simplifying asstlllptions are 
made to reduce the number of variables. The time of travel in a compacy 
plane will include flying time, canputed .fran the cruising speeds given 
in Table XVI and the distance traveled, and time required for refueling 
stops. 
4. ~ at Airport 
For a:irline transportation, it will be assumed that 
thirty (30) minutes 'Will be requ:ired to claim baggage and obtain ground 
transportation. If there is no baggage, fifteen (15) minutes will be 
assumed as the time required to obtain ground transportation. For a com-
pany plane, it will be assumed that ground transportation can be obtained 
within fifteen (15) minutes. Although there are some airports were a 
longer time might be required, it is believed that the allowance stated 
is reasonable. 
5. Ground Transportation~ Airport to Destination 
Ground transportation in the form of a rented car 
will be assumed for distances of up to 100 miles, except where the air-
port is close enough to the destination that taxi or limousine service 
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would be practical. car rental will be based on $8 .oo per day and $0.08 
per mile. Ground distances will be measured fran road maps and travel 
time computed on the basis of thirty (30) miles per hour fran suburban 
airports and twenty (20) miles per hour from metropolitan airports. Again, 
in the general cost ~sis, an average of twenty-five (25) mph will be 
assumed. 
6. ~Travel Expenses and Time Elements 
The cost of hotel accamnod.ations and meals will be 
included here. Average hotel rates of $7.00 per night per person, and 
meals based on $1.50, $2 • .50, and $4 •. 50 for breakfast, lunch, and dinner 
respective~, will be assumed. other items such as tips, telephone calls, 
etc. will be neglected. In the general cost analysis, these items will 
not be included. 
B. Sample Trips 
Three sample trips were selected to show the compara-
tive costs for travel by camnercial airline and by canpany airplane. 
Trips are varied in lepgth and in distances of points of origin and des-
tination from airports to show the effect of these variables. Airline 
terminals closest to the points of origin and destination are used except 
when airline flights to these terminals are so infrequent that a long 
time de~ is involved. Public airports closest to the points of origin 
and destination are used for company plane trips in all cases. 
Assumptions: 
Point of origin 
Destination 
Trip Number ! 
Approximate straight line digtanee 
Watertown, Mass. 
Batavia, New York 
355 miles 
88 
Time spent at destination Noon to 5 pm 
One ~ business trip 
One person m,aking trip 
No baggage 
Weather suitable 
A hired pilot is not required to .fly the canpany 
plane--a Cessna 180 
Airline Travel 
To Bat avia 
1. Ground transportation fran Watertown 
to Logan Airport. 15 miles at 
$0 .08 per mile and 20 mph 
2. Wait at Logan Airport 
3. Airline travel--American Airli nes 
Flight 723 leaving Boston 7:15 am 
arriving Rochester, N. Y. 10:39 am 
4 . Wa i t at Rochester Airport 
5. Gr ound transportation to Batayia 
35 miles at $0.08 per miles and 
30 mph. Car rental, one day $8.00 
To Watertown 
1. Ground transportation from Batavia to 
Rochester Airport--35 miles at $0.08 
and 30 mph 
2. Wait at Rochester Airport 
3. Ameri can Airlines Flight 664 leaving 
Rochester 7:57 pm, arriving 
Boston 11:15 pm 
4. Wait at Logan Airport 
5. Ground transportation to Watertown, 
15 miles at $0.08 and 20 mph 
Travel Cost 
Time per Passenger 
(Minutes) (Dollars) 
45 
30 
204 
15 
70 
70 
107 
198 
15 
45 
199 
$ 1 . 20 
24 . 80 
10,80 
2.80 
22.5dl 
1.20 
Total Round Trip (13:19 hrs) $63 . 30 
Compacy Plane Travel 
To Batavia 
1. Ground transportation .fran Watertown 
to Bedford Airport, Beqf'ord, Mass. 
9 miles at $0.08 and 30 mph 
2. Wait at Bedford Airport 
18 
10 
$0.72 
.--
# The return trip cost is based on a round trip discount of 10% on the 
return portion or the trip. 
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3. Company plane travel-Cessna Travel Time Cost 
180, 355 miles at ~ mph 
and $0.092 per mile 132 $ 32.70 
4. Wait at Batavia Airport 15 
5. Ground transportation to Batavia 
fran airport. 5 miles at 
$0.30 per mile (taxi) and 20 mph 15 1.50 
To Watertown 
1. Ground transportation fran Batavia 
to airport. 5 miles at $0.30 
per mile (taxi) and 20 mph 
2. Wait at Batavia Airport 
3. Compaey_ plane travel--355 air miles 
at 160 mph and $0.092 per mile 
4. Wait at Bedford Airport 
5. Ground transportation from Bedford 
Airport to Watertown, Mass- 9 
miles at $0.08 and 30 mph 
Total Round Trip 
15 
10 
132 
15 
18 
386 
(6:20 hrs) 
1.50 
32.70 
0.72 
$69.84 
A summary of Trip Number 1 is provided in Table XIX so that the time and 
cost of each element are direct~ comparable. 
Comparison of the data of Table XIX for bOth types of trip shows 
that the major time differences occur at elements 3 and 5 on the t r i p to 
Batavia, and at elements 1, 2, and 3 during the return trip to Watertown. 
Element 3 on both the trip to Batavia and return requires more time by 
airline, even though the airline is capable of higher speed than the 
Cessna 180, because of the stops en route at Albany and Syracuse, N. Y. 
on the flight to Rochester, and stops en route at Syracuse, N. Y., Albany, 
N. Y., and Hartford, Conn. on the return trip. It will be seen later 
that the longer the trip, the more the speed difference between the cam-
mercial airline and the canpany plane will be apparent in favor of the 
airline. In element 5 to Batavia and element 1 returning to Watertown, 
# Assumes 600 hrs. per year usage. Cost per mile from Figure 7. 
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TABLE XIX 
TJME AND COST SUWARY FOR TRIP NUMBER 1 
Element Travel Time Cost 
Number Minutes Dollars 
Airline pompacy Plane Airline Canpaey Plane 
To Batavia 
1 45 18 $ 1.20 0.27 
2 30 
-
10 - -
3 204 132 24.80 32 ~70 
4 15 15 -- -
5 70 15 10,80 1.50 
To Watertown , 
1 ·70 15 2.80 1.50 
2 107 10 
- -
3 198 132 22.50 32.70 
4 15 15 
-- -
5 45 18 1.20 0.27 
.. 
Total Round 799 380 $ 63.30 $69.84 
Tri p (13:19 hrs.) (6:20 Hrs.) 
Savings by Canpany Plane 6:59 hours 
savings by Airline $ 6.54 
--~--
the ground transportation fran Rochester Airport to Batavia and .from 
Batavia to Rochester Airport, respectively, is much greater in terms of 
both time and cost .for the airline because of the greater distance in-
volved. If the trip chosen had been to Rochester instead of Batavia, the 
cost and time dif.ference between the two methods for this element of the 
trip would be zero~· _This canparison illustrates one of the principal ad-
vantages of the canpany plane-that of saving time by flying directly to 
airports close to destinations not served by the airline routes. 
· Element 2 of the return trip ·to Watertown shows a waiting time 
for the · airline trip at Rocllester Airport of one hour and f crty-seven 
minutes. This time delay is necessary for the airline because of flight 
schedules and is not necessary for the company plane. This illustrates 
another wa:r the company plane can save time. 
The costs of element 3 for both the trips to Batavia and return 
to Watertown show an advantage with the airline. The cost of the trip by 
company plane for one passenger in the above example, assuming that no 
pilot is necessar.y, is greater. If two persons occupied the company plane, 
the cost for each person would be half that shown in Table XIX for element 
3 and there would be a net cost saving in .favor of the company plane. 
Expanding the analysis of Trip Number 1 above, Figure 16 was prepared to 
shaw the cost savings that would accrue by using the compartr plane if more 
than one person occupied the plane. Also shown is the cost if a hired 
pilot is used, and the variation of cost with usage. 
It should be noted that if a value can be assigned to the time 
saved, the cost saving by the canpany pla.ne could be increased by this 
amount. For example, if a man's time is valued at $5.00 per hour, in 
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Trip Number 1, the cost saved would be $5.00 times 6:59 hours or about 
$35. Although it costs $6.54 more to travel by company plane on the 
basis o:f cost alone, with time value considered, the net saving would be 
$35 less _$6.54 or $28.46. Figure 17 is a graph of dollars saved as a 
:function o:f time saved for several dollar valuations of time. This graph 
can be used in evaluating the dollar value of time saved for any trip. 
Also, it can be used to determine whether a man's salar,y is high enough 
to justify the company plane if the cost saved is used to offset the pre-
mium cost of a comparzy- plane trip canpared with an all-line trip. In Trip 
Number 1, howeVer, both methods of travel requ:ixe that the person travel-
ing be away :fran the home office for a full day. In terms of payroll or 
salary, therefore, the canpaey sees no direct difference in cost because 
of time saved. In terms of the person traveling, however, the time saved 
represents less time away from home and a less .fatiguing trip. The travel-
er' s schedul.e is given in Table XX to ccmpare his total time s:way fran 
heme in both cases. It can be seen that the trip by airline makes a very-
long ~ in this particular example. 
Assumptions: 
Point of origin 
Destination 
Trip Number ~ 
Approximate straight line distance 
Time spent at destination 
Three persons making trip (not 
including pilot 
Weather suitable 
A hired pilot is required to fly the 
Beechcraft Super 18 
Wayland, Mass. 
Columbus, Ohio 
645 miles 
1 pn to 5 pn 
canpaey plane-a 
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TABLE XX 
SCHEDULE COMPARISON FOR TRlP NUMBER 1 
I 
' 
Airline Can:pany Plane 
·- . - - - - -- -------
-- -
Leave Heme 6:00 am 8:50 am 
Arrive Airport Near Point of Origin 6:45 9:08 
Leave Airport 7:15 9:18 
Arrive Airport at Destination 10:40 11:30 
Leave Airport at Destination 10:50 11:45 
Arrive Destination - Noon Noon 
Leave Deetination 5:00 1:111. 5:00 IE 
Arrive Airport at Destination 6:10 5:15 
Leave Airport at Destination 7:57 5:25 
Arrive Airport Near Point of Origin 11:15 7:37 
Leave Airport 11:30 7:52 
Arrive Hane 12:15 am 8:10 
----
Airline Travel 
Travel Time Cost per 
To Col'llllibus Minutes Passe~er 
1. Ground transportation fran Wayland 
to Logan Airport. 22 miles at 
$O.o8 per mile and 20 mph 
2. · Wait at Logan Airport 
3. Airline travel-American Airlines 
Flight 653 to N. Y. leaving 7 am 
arriving 8:05. Trans-world Air-
lines Flight 173 to Columbus, 
leaving N. Y. 9 am, arriving Col-
umbus 11:37 am (meals in flight) 
4. Wait at Columbus Airport 
5. Ground transportation from airport 
to downtown Columbus--8 miles 
(limousine) at 20 mph 
6. Miscellaneous-lunch 
To Wayland 
1. Ground transportation fran Columbus 
to airport-8 miles (limousine) at 
66 
30 
277 
15 
24 
44 
$ 0.59 
47.97 
20 mph 24 1.50 
2. Wait at Columbus Airport 66 
3. Airl~e travel-TWA Flight 430 
leaving 6:30 pn, arriving N. · Y. 
8:31 fill.• American Airlines Flight 
252, 'leaving N. Y. at 9:45 pn arriv-
ing Boston 10:4.5 fm1 255 43.J 
4. Wait at Logan Airport 15 
5. Ground transportation to Wayland--
22 miles at $0.08 and 20 mph 66 0 .59 
6. Miscellaneous .(dinner served on plane) 
Cfff2' 
Total Round Trip (14:42 hrs) $98.2.5 
Company Plane Travel 
To Columbus 
1. Ground transportation from Wayland 
to Bedford Airport--1.5 miles at 
$0.08 and 30 mph 
2. Wait at Bedford Airport 
3. Qanpaey plane travel, Beech Super 
18, 645 mUes at 210 mph and 
$0.47 per mile ## 
30 
10 
184 
$ o.4o 
101.00 
H Includes 10% discount for return portion of round trip ticket 
II# Based on us.age of 600 hours per year. Cost per mile from Figure 15. 
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4. Wait at Columbus Airport 
5. Ground transportation to down-
town Columbus-8 miles (lim-
ousine) at 20 mph 
6. Kiscellaneous-lunch 
To Wa,Tland 
1. Ground transportation fran Columbus 
to airport-S miles at 20 mph 
by limousine 
2. Wait at Columbus Airport 
3. CanpaiJY' plane travel 
4. Wait at Bedford Airport 
5. Ground transportation fran Bedford 
A.irpcrt to Wqland, 15 miles 
at $0.06 and 30 aph 
6. lliscellaneoua--dinner 
Total Round Trip 
Travel Time Cost per 
(Minutes) Passenger 
15 
24 
45 
24 1.50 
10 
164 101.00 
15 
30 
6o 
-m 
(10r31 hrs.)$212.80 
Table XXI compares the trip detailed above in summary forJil. 
Although each person traveling saTeS four hours and eleven minutes, the 
cost per person of' using a canpaD\1 airplane far three persons is con-
siderably higher than the airline cost per person. Also note that it was 
asstDRed that an hour was used for dinner on the caapaey- plane trip where 
the meal f,lerved on the airline required no extra time. A. meal could have 
been served on the canpan;r plane, also, in the form of' box lunches which 
are obtainable at aarr;r a :irports. 
In spite of the longer waiting time and the fact that a change 
in flights was required in New York during the airline trip, it took onll' 
apprax::l.mate:q 2 hours longer each vrtq'. Both legs ot the airline trip 
each wrq (i.e. Boston-New York, and New Y91"k-Columbus) were non-stop, and 
because of' the higher speed ot the airliner, the time differential was 
reduced. On longer trips, the higher speed airliner is able to make up 
98 
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TABLE XXI 
TD.m AND COST SUMMARY FOR TRIP NUMBER 2 
Travel Time Cost per Passenger 
Element Minutes Dollars 
Nwnber Airline Company Plane Airline Company Plane 
-To Columbus 
1 66 30 o.59 o.4o 
2 30 10 
- -
3 277 184 47 .97 101.00 
4 15 15 
- --
5 24 24 1.50 1.50 
6 44 45 2.50 2.50 
To Wayland 
I 1 24 24 1.50 1.50 
2 66 10 
- -
3 255 184 43.60 101.00 
4 15 15 
-- ---
5 66 30 0.59 0.40 
6 
---
6o 
-- 4.50 
Round Trip 882 631 $98.25 $212.80 
Totals (14:42 hrs) (10:31 hrs) 
Time Savings by 251 
. Company Plane (4:11 bra) 
Cost Savings by 
Airline $114.55 
100 
time lost by ground transportation and waiting because of its higher 
speed. 
Figure 18 shows the costs for the airline trip and the company 
trip as a function of company plane usage for various passenger loads. 
or particular interest is the observation from the graph that the company 
plane must be flown over 900 hours per year and must carry five passengers 
before the cost per passenger equals the cost on the airline. The curves 
of Figure 18 do not take into account the value of time saved, however. 
This value should be subtracted from the campany plane trip cost shown on 
the graph if it is to be included in the comparison. 
Table XXII shows a comparison of time and cost for the airline 
and for several types of compaey planes. For one passenger _. the airline 
is always cheaper, even if the time sewed is valued at a fairl~y.::-high :-level: ... 
For two passengers, the savings in time is small at the break-even cost 
(between the Helio Courier and the Beech Bonanza) and, as cost savings 
increase, travel time increases also. It is seen from these data that 
time is purchased at the expense of higher travel cost in the company 
plane since the faster planes cost more to operate. As would be expected, 
the cost break-even point moves to the faster and mare expensive airplanes 
as passenger load increases. It is under these circumstances (i.e. high 
passenger loading and a fast airplane) that the can.pany airplane begins 
to offer tangible cost and time advantages over the airline far the 
example chosen. 
Assumptions: 
Point of origin 
Destination 
North Adams, Mass. 
San Antonio, Texas 

TABLE XXII 
-
COOT AND TIME COMPARISON. FOR Am.LINE AND SEVERAL COMPANY PLANES FOR 
TRIP NUMBER 2· 
Total Round Trip Total Round Trip 
Airplane Time (a) Cost per Passenger (b) 
· Hours : Minutes Dollars 
1 pass. 2 pass. 3 pass. 4 pass. 
Airline 14:42 ~ 100.55 $ 98.83 $ 98.25 $ 97.97 
Beech Super 18 10:31 618.40 314.20 212.80 162.60 
Beech Twin Bonanza 10:50 553.40 281.70 191'.10 145.85 
Cessna 310 10:50 399.40 204.70 139.80 
--
Piper Apache 12:12 360.40 185.20 126.80 
--
Helio Courier (c) 13:57 (d) 199.40 104.70 73.10 57.35 
Beech Bonanza (c) ll:58 169.40 89.70 63.10 49.85 
Moona,y MK 20 (a) 13:57 (d) 115.40 62.70 45.10 36.35 
Cessna 182 (c) 14:13 (d) 141.40 75.45 53.80 42.85 
Cessna 180 (c) 13:57 (d) 131.40 70.70 50.50 40.35 
Cessna 172 (c) 16:38 (d) 131.40 70.70 50.50 40.35 
Piper Tri-Pacer (c) 16:02 (d) 115.40 62.70 45.13 36.35 
-----
- - -------
5 pass. 
$ 91.91 
131.68 
118.68 
-
--
-
--
--
-
--
-
-
(a) Time based on airline schedules listed in Official Airline Guide, Nov. 1957 and on 
cruising speeds of Table XVI 
(b) Campa~ plane costs based on 600 hour annual usage 
(c) One of the passengers is the pilot 
(d) Includes 45 minutes for one gas stop each way 
: 
i 
I 
! 
b 
N 
--------
Approximate straight line distance 
Time spent at destination 
Three-day trip 
1760 mil.es 
8 am to 5 pm 
Travel--first ~ 
Business at destination--second day 
Return-third day 
Three persons 
Baggage 
Weather suitable 
Company Plane--Beech Bonanza (a hired pilot is not necessary) 
Air line Travel 
Travel 
To San Antonio Time 
Minutes 
1. Ground transportation £rom North Adams 
to Albany Airport-50 mi. at $0.08 
and 30 mph 100 
2. Wait at Albany Airport 30 
3. Airline Travel--Eastern Airliries 
Flight 5.5 to LaGuardia airport 
N. Y. leaving at 10:10 am arriving 
11:05 am. Eastern Airlines Flight 
507 leaving Idlewild International 
Airport 5:00 pm EST. arriving San 
Antonio 10:23 pm CST. 193 
4. Wait at San Antonio Airport 30 
5. Ground transportation to San Antonio 
(limousine) 10 miles at 20 mph 30 
6. Miscellaneous 
First day, Lunch, N. Y. $2.50 
11 11 Dinner on plane 
11 
" Hotel, San Antonio7.00 
Second day, Breakfast 2 .00 
Total $ 
To North Adams 
1. Ground transportation from San Antonio 
to cdrport-10 miles at 20 mph 
limousine 30 
2. Wait at San Antonio Airport 30 
3. Airline travel--Eastern Airlines Flight 
508, leaving San Antonio at 8:00 am 
CST, arriving Idlewild International 
Airport, N. Y., at 3:15 pm EST. 
Eastern Airlines Flight 24 leaving 
LaGuardia Airport at 4:50 pm, arriving 
Albaey, N. Y. at 5:50 pm 650 
# Includes 10% discount for return portion round-trip .fare 
Cost per 
Passengw 
Dollars 
n.5o 
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-----------~ 
4. Wait at Albany Airport 
5. Ground transportation .fran Albany 
Airport to North Adams, Mass. 
50 miles at $0 .08 and 30 mph 
6. Miscellaneous 
Second day--san Antonio 
Lunch $2.50 
Dinner 4.50 
Hotel 1.00 
Third day 
Breakfast--on plane 
Lunch-on plane 
Dinner 4.50 and 45 min. 
Travel Time Cost 
30 
100 1.33 
45 18.50 --=18~6;ir8 
Total Round Trip (31:08 hrs) $257.93 
Company Plane 
To San Antonio 
1. Ground transp~tation from North 
Adams to Harr :iman Airport, 4 miles 
at $0.08 and 30 mph 8 o.u 
2. Wait at airport 10 
3. Company Plane trip--1750 miles at 170 
mph and $0 .122#· per mile, allowance 
for two gasoline and meal stops at 
45 minutes each included 708 70.60 
4. Wait at San Antonio Airport 15 
'· 
Ground transportation to San Antonio 
limousine, 10 miles at 20 mph 30 1.50 
6. Miscellaneous 
First day--en route 
Lunch $2.50 
Dinner . 4.50 
First d~--5an Antonio 
Hotel 7.00 
Second day--san Antonio 
Breakfast 2.00 16.00 
To North Adams 
1. Ground transportation to San Antonio 
Airport--limousine, 10 mi.at 20 mph 30 1.50 
2. Wait at airport 10 
3. Canpany plane travel-same as above 708 70.6o 
# Based on a usage of 600 hours per year--cost per mile from Figure 10 
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4. Wait at Harriman Airport 
5. Ground transportation frcm airport 
to North Adams--4 mi. at 30 mph 
and $0.08 
6. Miscellaneous 
Second d~--san Antonio 
Lunch $2.50 
Dinner 4.50 
Hotel 7.00 
Third day-5a.n Antonio'" 
Breakfast 2.00 
Third da.y--en route 
Lunch 2.50 
Dinner 4.50 
Total Round Trip 
Time Cost 
15 --
8 $ O.ll 
23.00 
1542 (25:42 hrs) $ 183.42 
Table XXIII is a summary of all of the cost elements for both 
airline and company plane for Trip Number 3 for comparison purposes. It 
can be seen tliat ground transportation of element 1 of the outgoing leg 
of the trip, and element 5 of the return leg consume over three hours of 
driving time for the a:lrline . trip~ The choice of the airport at Alba.I\1, 
N. Y. was necessary because airline schedules from · Pittsfield, an airline 
terminal closer to North Adams, were not suitable :for a three-day trip, 
but would have required at least four days • 
Although the company airplane used has a cruising speed of only 
170 miles per hour, and two canbined refueling and meal stops must be made 
en route in the compaey- plan~, the time of element 3 for both the out-
going and return legs of the trip canpares quite :favorably with the air-
line schedule time. This is because of the long waiting time required in 
New York to make airline connections. On the outgoing leg of the trip, 
this waiting time is :fran ll:05 am until 5:00 pn, or almost six (6) hours. 
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It can be seen from the comparison of times, however, that if 
the point of origin were New York City in both cases, the airline schedule 
would require much less time than the trip by compal\Y plane. Again, as in 
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TABLE XXIII 
COST AND TIME SUMMARY FOR TRIP NUMBER .3 
I 
Element Time~Minutes Cost per Passene:er 
Number Airline Com.paey Plane Airline Company Plane 
To San Antonio 
1 100 8 $1.33 $ 0.11 
2 30 10 
-- --
3 793 708 114.07 70.60 
4 30 15 
- -
5 30 30 1.50 1.50 
6 
- -
11.50 16.00 
To North Adams 
1 30 .30 1.50 1.50 
.,:2 30 10 
- -
3 650 708 103.70 70.60 
I 4 30 15 
- -
5 100 8 -- -
6 45 
-
18.50 23.00 
W6ts :1:5~2 
Totals (31:08 hrs) (25:42 hrs) $ 257.93 $183.42 
Tme Savings by 
Cdmpany Plane 5:26 hrs. 
Cost Savings by 
Company Plane $74.51 
Trip Number 1, this illustrates the value of a compaey plane for t r ans-
portation to and from points off airline routes. 
Figure 19 shows the cost of the trip by canpacy plane for several 
passenger loads, far various annual hours of usage, and with and without 
a hired pilot. Also shom on the curve is the cost of the airline trip. 
It can be seen that the break-even passenger load without a pilot for 
600 hours annual usage is two passengers. For one passenger, the break-
even point is not reached untilwell above 1000 hours usage. 
Table XXIV provides a comparison of costs for Trip Number 3 
for several compaqy planes. Again, the conclusion can be reached by ex-
amining this table, that by using a larger and faster airplane, time is 
saved at the expense of higher trip cost per passenger. It can be seen 
that the use of a company plane is much more advantageous for Trip Number 
3 than for Trip Number 2. The advantage lies with the company airplane 
because of the remoteness of the point of origin from the nearest airline 
terminal am because of the fact that a long waiting time between flights 
is required. 
In all three trips analyzed above, it should be remembered that 
all costs for company airplanes used in the analysis are based on first 
year costs and will be lower for airplanes more than one year old. Further-
more, the above trip analyses do not take into account the effects of 
bad weather which are discussed in Section E below. 
c. General Cost and Time Comparison Ana1ysis for Canpaey 
Plane~ Airline Trips 
In order to make a cost and time comparison between using 
a company plane and commercial airline, it is desirable to have an easi er 

TABLE XXIV 
COST AND TIME COMPARISON FOR AIRLINE AND SEVERAL COMPANY PLANES FOR 
TRIP NUMBER .3 
' 
Total Travel Time Cost per Passenger (b) 
Airplane (a) Dollars 
Hours : Minutes 1 pass. 2 pass. .3 pass. 4 pass. 5 pass. 
Airline .31:08 $ 263. $ 259 $ 258 $ 257 $ 257 
Beech Super 18 20:16 1687 864 590 453 371 
Beech Twin Bonanza 21:06 1517 777 532 409 336 
Cessna .310 22:36 1092 567 392 - -
Piper Apache 26:21 992 514 .357 
- -
He1io Courier (c) 26:56 552 296 211 169 
-
Beech Bonanza (c) 25:42 468 255 184 148 
-
Mooney llK 20 (c) 26:56 322 182 1.35 ll2 -
Cessna 182 (c) 27:41 392 217 159 130 
-
Cessna 180 (e) 26:56 364 203 149 122 
-
Cessna 172 (c) 35:46 364 203 149 122 -
~iper Tri-Pacer (e) 36:06 322 187 135 112 
--
(a) 
(b) 
(c) 
Based on cruising speed given in Table XVI and allowing 45 minutes for each gas stop. NUmber 
of stops determined from aircraft range in each case. 
Cost for compa~ planes based on rates of Figures 5 through 15 for 600 hours per year usage. 
The cost of a hired pilot is not included in cost per mile. 
b 
'0 
method than that used for analyzing the three sample trips above. Therefore, 
formulas for the cost and time of both ccmpany plane and airline trips in 
general are presented below and later canbined to provide cost differences. 
Also, the valuation of time is included .final.:cy' to provide a cost equiva-
lent for time which then can be included in the cost formula. Although the 
formulae are perhaps not as exact as the type of analysis used above, they 
are thought to be sufficient for comparison purposes. 
1. Canpaey Plane ~ # 
The total travel cost of the trip is made up of ground 
transportation charges and flight charges.## Ground transportation cost 
will be assumed at $0.08 per mile based on auto rental costs,### and all 
persons traveling together will use the same car. Therefore, ground trans-
portation cost for a compai:\,Y plane trip is: 
C _ rY\c X O.OB 
9c- n 
where rt\ c.= total distance traveled on ground in miles 
n = number of passengers 
The .flight cost as explained in Chapter III is made up of fixed and direct 
operating costs, and can be expressed as follows .for the canpazzy- plane trip:: 
whe .. e F = 
ll = 
D '= 
fixed cost in dollars per year 
usage in miles per year 
direct operating cost in dollars per hom' 
# All costs are per passenger 
## Neglecting miscellaneous items such as meals and hotel costs 
### This does not take into account the .fact that taxis and limousines 
rlll probab~ be used for short distances. However, since the 
cost of taxi and limousine transpat"tation will usual:cy- be small, 
the difference in cost between these and $0.08 per mile is 
neglected. 
where V = average groundspeed (while .flying) in miles 
- per hour# · 
d _ total .flight distance in mUes 
The smn of the above two costs is the total trip cost. Therefore, 
Crc. - Cgc + C-rc 
o.o~mc; + (~ + e)~ 
2. .Airline Cost 
The total cost .for an airline trip is obtained in a 
similar fashion. 
o. oa notQ.. 
+-n 
where m 0.....: total distance traveled on the ground in miles 
C ;f-o.. = ticket cost in dollars 
3. Canpaey Plane TriE ~ 
Total trip time by compacy plane is made up or ground 
transportation time, flight time, waiting time, and refueling time. 
Ground transportation time, based on an average speed or 25 mph is: 
T.9c = 
m~ 
-2S 
where Tg c.-= time in hours 
Flight time is the time the aircraft is in the air and is: 
d 
Tfc.. =- v 
# Although cost per mile is computed using cruising airspeed in the 
sample trips of section B, it is more accurately computed using 
average groundspeed as explained in section E. If the effects 
of winds are neglected, the two speeds will be equal. 
1ll 
Waiting time 1 Twe) includes 15 minutes at the airport before take-off 
and 15 minutes at the airport after landing, or a total ar o.5 hours. 
Refueling t:ime is based on 45 minutes for each stop. Therefore, total 
refueling time, 
Trc. = o. 75' J. 
where T l"" c. is in hours j' = the number of refueling stops and can be obtained 
by ccmputing 
(~-1) 
where R is range of the airplane in miles, 
and rounding off to the next higher integer. 
For example,' if the quantity ( ~ -1) 
is 2.5, the number of refueling stops is 3. 
The total trip time is obtained by adding all of the above: 
TTt ::. T9c. + 1ft+ Twc -r Trc 
M~ d · 
25 +v+o.s-+o.7sJ 
4. Airline Trip ~ 
Total trip time by airline is made up of ground trans-
portation time, waiting time, and scheduled flight time. Ground trans-
portation time is: 
...-: · W\CL 
•sa.. = 2s 
where 1! o_. is t:Une in hours 
Waiting time at the airport, not including waiting t:bne between connecting 
flights is assumed to be 30 minutes before take off and 15 minutes after 
landing. Therefore, 
Tw«..-; 0,75 
ll2 
Flight time~ T:1-4.Jis the elapsed time for the airline trip starting with 
take-off of the first flight and ending with landing of the last flight 
of the trip. The flight time is available from published airline schedules. 
Total airline trip time, therefore, is: 
5. Cost and~ Canparison 
A cost comparison for a canpar.tr plane trip and an air-
line trip can be m~de on the basis of cost difference by subtracting CTc. 
f rom CTo.,. • This difference, for any trip, will show whether an airline 
or compar.tr plane is less expensive and by havr much. 
C r c1 = cost difference in dollars 
CTQ.- eTc 
- d 
-
0·~ 8(mo.-~e)+ c:fo.- (~ + ~)-n 
The amount of time saved is: 
TTd = TTa.- TTc. 
where TTd is time saved in hours 
Using the expressions for TT~ and 1'i-c. above, 
TTd = (m(l.-wac.) -r o.zs-- o.7Sj + Tfo..- 5-
. 25' 
If the time saved can be valued in terms of cost, this cost can 
be canbined withC Tdabove to give a total equivalent cost saving. 
If Ce~equivalent cost of time saved in dollars, then 
CeT = Tad lC h 
where h : hourly rate value of time saved, 
Then the total equivalent cost saving is: 
CTd 
1 
= CTd -t- CeT 
ot- Crl = CTcl + TT"ctXh 
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Sane general conclusions can be drawn .fran the above analysis. These are: 
1. To maximize the value of C Tc;1 1 n should be as large as 
possible. The more passengers carried, the smaller the cost per passenger. 
2. The value of TTd will increase with the quantity(Yna.-tw\c.). 
In other words, the canpany airplane saves time when used on trips to 
points not served b.r commercial airline. 
3. The total equivalent cost saving will be high when groups 
(large value of n) of highly paid (large value of h) personnel are trans-
ported to points not located near airline terminals (large value of[mo.-~. 
D. Application of General ~ ~sis 
The variables in the above anal\rsis can be divided 
into two categories: (1) those which are a function of the company air-
plane used, and (2) those which are a function of the trip. In the .first 
category are included: 
F --- annual fixed cost 
D --- direct operating cost 
V -- average cruising groundspeed of the canpacy air-
plane used in miles per hour 
R - range of airplane (this determines the number of 
refueling stops) 
The second category includes the :following variables: 
n - number of persons making trip 
mCl- distances to be traveled by ground transportation 
using airline 
~c. - distances to be traveled by ground transportation 
using eompaey plane 
d -- distance traveled by compaey plane 
4a.. - airline cost 
lfct..- airline ... scheduled time 
Knowing values for the variables in the first category (i.e. for a parti-
cular airplane) the values of variables in the second category can be can-
puted to determine the type of trip for which the total equivalent cost 
savingsJCTd~favors the compan;y plane, and hence, whether the company 
plane or the airline should be used. Conversely, if the characteristics 
of the trip are known, the characteristics o:f the a:irplane which will 
' give the most :favorable value of CTd can be determined. This was what 
was done in sample Trips Two and Three above when cost and time canpari-
sons were made for di.f:ferent airplanes in Tables XXII and XXIV. The 
canparisons made in these two tables are carried one step further in 
Tables XXV and XXVI b,y showing the total equivalent cost saving far each 
of the two trips for different values of h. Values of h selected were 
$5, $10, and $15 per hour. It can be seen that in both cases the Moone,y 
Mark 20 of:fers the greatest saving for the trip. It can be seen also 
that the airplanes that take longer than the airline have a decreasing 
value of total equivalent cost saving as the value of h increases. This 
is to be expected since more time is required for the trip and the higher 
the value of h, the higher the equivalent cost of the lost time. It can 
also be deduced from the data of these two tables that the higher the 
value of h, the more advantageous becomes a fast airplane. If the data in 
the table had been computed far high enough values of h, it would be seen 
that the faster airplanes woo.ld save mare than the slower ones. 
E. · Effects of Weather 
For a ccmpaey airplane having two engines and a hired 
pilot with an instrument rating, flights to destinations where a major 
terminal airport with adequate instrument landing facilities exists will 
cause little more, if any at all, delay or inconvenience than the same 
trip by airline. Trips to small airports near the destination, however, 
will probably not be possible in bad weather because of the lack of · 
11.5 
TABLE XXV 
TOTAL EQUIVALENT COST SAVING FOR TRIP NUMBER 2 (a) 
CTd 1 itl Dollars 
Number of Passen2ers 1 2 3 
Hourly Value Rate ( $) 5 10 15 - 5 10 15 5 10 15 
Beech Super 18 (497) (476) (455) (194) (174) (153) (94) (73) (52) 
Beech Twin Bonanza (434) (414) (395) (164) K144> (125) (74) (54) (35) 
Cessna 310 (280) (260) (241) (87) (67) (48) (22) (4) ~ 16 ". 
Piper Apache (247) (225) (222) (74) (49) (11) (16) (4) 9 
Helio Courier (b) (95) (92) (88) (2) 2 5 . 29 33 36 
Beech Bonanza (b) (62) (54) (47) 16 24 31 12 5o 57 
Mooney l4K 20 (b) (11) (7) (4) 40 44 47 57 61 64 
Cessna 182 (b) (38) (36) (33) 26 29 31 47 49 52 
Cessna 180 (b) (27) (23) (20) 32 36 39 52 55 59 
Cessna 172 (b) (40) (50) (6o) 18 9 (1) 38 28 19 
Piper Tri-Pacer (b) (22) (28) (34) 29 23 16 46 40 23 __ ...._ 
Figures in parentheses indicate difference in favor of airline 
(a) Baaed on cost and time data of Table XXII 
(b) orie or passengers is the pilot 
I 
I 
5 
(44) 
(29) 
-
-
-
55 
65 
58 
61 
48 
55 
I 
h ~ 
10 15 ! 5 10 15 
I I (23) (2) (13) 8 : 29 ! 
(9) (10) ' 2 18 : 37 
-
- ' - - -I 
I 
- - - - -
- - - - -
63 70 
- - -
69 73 - - -
60 63 ·- - -
65 69 - - -
38 29 
- - -
48 42 I 
- -
I 
- I 
~ 
TABLE XXVI 
TOTAL EQUivALENT OOST SAVING FOR TRIP NUMBER 3 (a) 
CTd' in Dollars 
Number of Passenf;ters 1 . 2. 
Hour:cy Value Rate ($) 5 10 15 5 10 15 5 
I 
Beech Super 18 (1370) (1315) (1261) (551) (496) (442) (278) 
Beech Twin Bonanza (1204) (1154) (1104) (468) (418) (368) (224) 
Cessna 310 (786) (744) (701) (265) (223) (180) (91) 
Piper Apache (705) (681) (657) (231) (207) (183) (75) 
He1io Courier (b) (269) (249) (229) (17) 3 23 67 
Beech Bonanza (b) (178) (151) (124) 31 58 85 101 
Mooney MK 20 (b) (30) (17) 4 98 119 140 144 
' Cessna 182 (b) (ill) (95) ' (77) 59 76 94 116 
I I 
Cessna 180 (b) I (80) (59) I (38) I 77 98 119 130 I 
Cessna 172 (b) (124) (147) ' (170) 33 10 (13) 86 
Piper Tri-Pacer (b) (84) (109) (134) 47 22 (3) 98 
L__ ____ 
Figures in parentheses indicate difference in favor of airline 
(a) Based on cost and time data of Table XXIV. 
(b) One of passengers is the pilot 
i 
10 15 
(223) (169) 
(174) (124) 
(49) (6) 
(51) (27) 
87 107 
128 155 
165 186 
133 151 
151 172 
63 40 
73 48 
L ~ 
5 10 15 5 10 ·15 
(142) (87) (33) (60) (6) 491 
(102) (52) (2) (29) 21 71 
- - - - - -
- - - - - -
108 128 148 
- - -
136 163 190 
- - -
166 187 208 - - I 
144 161 179 
- -
-I 
156 177 ' 198 
- - -
112 89 66 
- - -
' 120 95 10 ' - - - : 
E 
instrument landing facilities. When this is the case, the compaey plane 
?.-oses much of its advantage as compared with the airlines. A single-engine 
airplane flown by a businessman-pilot, and not by a professional pilot, 
will be grounded more often by weather than will an airliner. The number 
of instances when this occurs will depend, of course, on the airplane and 
its instruments, the qualifications of the businessman-pilot, and the 
geographical location. 
Being prevented by weather fran taking off in a compaey plane 
is inconvenient because arrangements for airline transportation must be 
made at the last minute--sometimes an impossibility. Being grounded by 
weather en route is even more inconvenient, however, because either the 
airplane must be left at sane point and returned later, or the passengers 
must stay with the airplane and wait for the weather to clear. In either 
case, time is wasted and keeping appointments at the destination is quite 
impossible. 
Less obvious effects of weather on air :.transportation are those 
caused by headwinds, as they affect travel time. In the three sample 
trips of Section B above, no allowance was made for headwinds on the 
assumption that with a certain prevailing wind velocity and direction, a 
headwind on the outgoing leg of a trip is almost cancelled by a tailwind 
on the return leg. This assumption is technical~ indefensible because 
of wind variations with time and altitude, and because a crosswind, even 
if the velocity and direction are the same for the entire round trip, will 
always result in a lower groundspeed. This point is demonstrated in 
Figure 20 below. It is assumed that on the outgoing and return legs of. 
the trip, there is a crosswind at right angles to the track the airplane 
makes over the ground (called the true course). Note that in both direc-
tions the groundspeed, which determines the time it takes to travel be-
tween two points on the ground, is less than the airspeed. 
FIGURE 20 
EFFECT OF CROSSWIND 
uROVNO.SPE~O 
The effect of wind is greater the lower the airspeed of the air-
craft, so that the small business airplane will be de~ed longer than 
will the airliner. For example, if there is a 30 mph headwind, the ground-
speed of an airliner which has a cruising airspeed of 300 mph will be 300 
less 30, or 270 mph. .At the same time, a Cessna 172, with a cruising air-
speed of 120 mph, would have a groundspeed of 90 mph. It can be seen that 
the airliner' s speed is decreased by only 10% while the Cessna's speed 
bas decreased 25%. It should be added here that wind conditions will 
increase the direct operating costs given in Table XVI, because these are 
directly proportional to flying time and not to distance traveled. It 
will be remembered that in Table XVI direct operating cost per mile was 
canputed by dividing cost per hour by cruising airspeed, when actual~, 
it should be computed by dividing by groundspeed. 
Weather fl;ying requires that the aircraft be equipped wi·th cer-
tain instruments and radio equipment. The following is recamnelided for 
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normal instrument use in the Cessna 310 B and is sold as accessory 
* "Group 211 • 
"ELECTRONICS 
One (1) ARC VHF 15-D Navigation System cmsisting of': 
Communications, Omni and Localizer Receiver 
and Course Indicator 
One (1) ARC Transmitter Tll-B with 121.5, 121.9, 122.1, 
122.5 and 122 .8 Crystals 
One (1) Narco sapphire 1016 VHF Transmitter and Receiver 
(Simplex Control for 360 ChannelS Transmit and 
56o Channels Receive) 
One (1) R-89 Glide Path Receiver 
One (1) Lear Model 2200 Marker Beacon Receiver 
One (1) Lear Radio Compass Model .ADF-12E 
One ( 1) Each Headset and Microphone 
Dual (2) 25 Ampere Generat ors and Voltage Regulators 
ADDITIONAL UTILM AND SAFETY: 
Rotating Beacon 
Auxiliary Landing Light (Right Wing) 
Taxi Light 
Ground Service Plug 
Installed Weight 170.5 lbs. 
Factory Installed $10,200." 
The cost of extra equipnent ma;r be higher than that quoted above 
in same cases, and for smaller airplanes will usually be lower. The above 
example illustrates the magnitude of' the cost of this type of equipment. 
:r:r the canpany airplane is a multi-engine airplane and the pilot has an 
instrument rating, the cost of instrmnents and radio equipment is well 
justified by the ad,ded utility and dependability it provides. This can be 
demonstrated by the following analysis for the Cessna 310 B: 
* 12 
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Increased £irst year £ixed cost as a result o£ an 
additional $10,000 in the aircra£t price arises 
£ran: 
Interest at 5% 
Depreciation at 14.6% 
Hull Insurance at 3% 
Total Additional First Year Cost 
Additional cost per mile at 
120,000 miles and 6oO hours 
per year usage 
$ 500 
1460 
300 
$ 2260 
$2200 
126,600 $0.0183 per mile 
Additional number af miles per 
year . required to decrease total 
cost by $0.0183/mi. (£ram 
Figure 13) 
approx. 11,000 miles 
(or about 9% of 120,000) 
That a 9% increase in usage will result .fran the capability of 
flying in bad weather is a reasonable and conservative expectation. There-
£ore, since the increase in usage reduces the operating cost per mile, so 
that total operating cost is the same, it can be argued that the $10,000 
worth of accessories were ·obtained £or nothing. 
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CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
A. Conclusions 
Before stating the conclusions reached .from the fore-
going, it would be well to review briefly what has been discussed. In 
Chapter II, a general survey of business flying has been given showing the 
developnent of activity in this field and giving some illustrations of how 
. . . 
business airplanes are used. . Sane . of ~he advantages and disadvantages 
given in ~he literature, particul_ar:cy periodicals, have been stated and 
discussed. In Chapter III, an operating cost analysis far several types 
of popular business airplanes has been given and each item entering into 
the total cost has been discussed in some detail. Chapter IV applies the 
. .... . . . . 
data of Chapter III to three sample trips selected to show the effects of 
certain trip characteristics, and for these trips, the effects of certain 
variables, such as type of airplane and hours of operation per year, have 
been demonstrated. A general analysis of total trip cost of a trip by 
business airplane canpared with the total cost of the same trip by airline 
was developed to shovr in a more concise form the effect of the maey vari-
ables that must be considered in the analysis. The often-claimed advantage 
of time savings was reduced to an equivalent cost saving in order to eval-
uate this advantage in a rational and factual manner. 
The conclusions reached by the author fran the nsterial present-
ed above, and to sane extent fran the general knowledge of the subject 
acquired during the research work which preceded the writing of the thesis 
itself, are his own. 
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It should be mentioned here that some readers will take excep-
tion to these conclusions and, in fact, to the method of developing air-
plane total operating and trip costs. No doubt there are areas of dis-
agreement based on the experience o:t others, particular~ in those areas 
where the author was forced to estimate average values and to use data 
published by manufacturers, some of which appear to be optimistic. Never-
theless, the fact that such disagreement is not only possible but probable 
emphasizes conclusion 8 stated below, that each company must evaluate the 
canpany airplane on an individual basis for an accurate analysis. The 
material in this thesis provides estimated average cost data and, it is 
hoped, a method of making such individual analyses. The conclusions 
reached are listed below: 
1. The use of aircraft in business is increasing as mare and 
more businessmen are becoming familiar with this form of transportation 
and the advantages it offers them. 
2. There is a tendency on the part of some aviation enthu-
siasts in business to justify ownership of an airplane for business reasons 
even though the justification stems more frcm rationalization than fran 
a businesslike appraisal of relative costs. 
3. The business airplane offers many advantages over airlines 
and other forms of transportation under certain conditions. These ad-
vantages are savings in time and cost, flexibility, and increased pres-
tige. However, under certain other conditions, instead of' savings in 
time and cost, there may be the disadvantages of increased time or cost 
involved. For some airplanes, a further disadvantage lies in the in-
ability to fly in bad weather. 
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4. The ccmpaey airplane offers advantages of time savings when 
(a) it can take off from and land at airports which are closer to either 
or both the point of departure or the destination, thus saving time-con-
suming ground transportation over long distances; and (b) airline schedules 
require maqy stops en route or long waits en route for connecting flights. 
When these two conditions do not exist, airlines are gener~ faster 
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than company planes because of their higher cruising speed and longer range. 
5. The compacy airplane offers advantages in cost saving when 
a sufficient number of passengers are carried to reduce the cost per pass-
enger to an amount equal to or less than the airline fare far the trip. 
Even under conditions when the company plane total trip cost per passenger 
is higher than the airline fare, an equivalent cost saving is possible 
when considering the value of time saved, provided t hat sufficient time 
is saved and that the value of time saved is high enough to offset the 
increased cost of the flight. Thus, equivalent cost savings are possible 
when high:cy--paid executives can save time, even though the cost of f:cy-ing 
the ccmpacy airplane is relatively high. 
6. The total fixed cost of a company airplane is higher the 
first year than it is succeeding years because the interest on investment, 
depreciation, and insurance costs are higher. The direct operating cost 
of a company airplane increases with its age and with the total number 
of hours it has been used primarily because of increased maintenance costs. 
The cost a~ses of this thesis are based on first year costs and result 
in higher fixed costs and lower direct operating costs than the average 
costs would be over the life of the airplane. 
7. The cost of chartering or renting an airplane is less than 
the cost of operating it as a comp~-owned plane if the annual usage is 
low. Also, if the businessman himself is a pilot and can fly the airplane, 
the operating cost will be considerably less than if a pilot must be hired. 
8. Because there are many variables affecting the total cost of 
a trip, by company airplane or airline, each individual businessman or 
company should make, or have made, an analysis of relative cost, based on 
his particular requirements and conditions to shaw first, whether a com-
pany airplane should be considered, and second, which airplane should be 
used. No sweeping conclusion that company airplanes offer advantages to 
all companies under all conditions can be ttlade. 
B. Recommendations 
1. The Use of Chartered or Rented Aircraft 
It is the opinion of the author that the advantages of 
chartering or renting airplanes have not been adequately described in the 
available literature. Rather, most articles and pamphlets extol the 
virtues of the compacy--owned airplane. For the canpany which is consider-
ing the purchase of an airplane, but which is uncertain of the airplane's 
advantages and the amount of usage it will receive (as a determinant of 
operating cost), the chartered or rented airplane offers the opportunity 
to test the company-plane method of travel for utility and flexibility. 
Furthermore, a choice of airplanes is available for this purpose and by 
trying several different types, a better decision can be made as to the 
one most suitable. Although airplane sales offices offer demonstration 
rides to prospective buyers, the opportunity of becoming familiar with the 
airplane and how it meets the particular travel requirements of a canpaey 
12.5 
are rather limited. Chartering or renting allows a more thorough evalu-
ation to be made. 
For the company which owns and operates an airplane (or several 
airplanes), chartering or renting additional aircraft offers the advantage 
of meeting travel requirements when the ccmpaey airplane is being used or 
repaired. 
With maey companies, the use of their own airplanes tends to 
increase as more experience is gained with them. The chartered or rent ed 
airplane ·can aid this growth process by providing: 
1. Initial experj_ence 
2. Less expensive transportation until usage reaches 
that given by the break-even point 
3. Extra capacity to satisfy transportation demands 
which are in excess of the capability of the 
company airplane ( s) , but which are not 
sufficient to justify the purchase of another one. 
2. ~ of Company Plane in Conjunction ~ .Airlines 
Sane canpanies use their airplanes for transportation 
to major airline terminals when long trips are to be made. The type of 
trip for which this technique is most useful is one which requires either 
(1) connecting airline flights where one or more of these flights has 
many stops or where there is a long waiting time between flights, or (2) 
ground transportation over long distances to the airline terminal. Thus, 
by using the canpaey plane to eliminate the time-consuming portions of the 
airline trip, and by taking advantage of the airliner's speed and possib~ 
lower cost over the major portion of the trip, the lowest total equivalent 
trip cost results. This technique is highly recommended where it can be 
used. 
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3. Available Consult:ing Services 
There are organizations that provide consulting service 
to companies considering the use of an airplane. These organizations will 
ana~ze the company's transportation needs and will make recommendations 
as to whether an airplane should be purchased and which type of a:irplane 
is most suitable. Two of these organizations are: Flight Safety, Inc. 
and AfR.esearct/1. In addition, business aircraft manufacturers and their 
distributors perform this type of service to help the prospective buyer 
select the proper type of airplane. 
It is recamnended that the company faced with the decision of 
purchasing its first airplane and having no previous experience operating 
a company plane consider the use· of one or more of these consulting 
services. 
# A division of The Garrett Corporation. 
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